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C. Standards and Guidelines
Late-Successional Reserves

Acres

Key and non-Key Watersheds are specified for all areas, and therefore overlay all other land allocations. For 
the portion of Late-Successional Reserves located within Key Watersheds, standards and guidelines for Key 
Watersheds (see Key Watersheds on page C-7, and the Aquatic Conservation Strategy starting on page B-9 of 
these standards and guidelines), as well as standards and guidelines for Late-Successional Reserves (listed below) 
apply. See additional detail under Hierarchy of Standards and Guidelines on page C-1.

Late-Successional Reserves within Tier 1 Key Watersheds.............................. 3,151,700 
Late-Successional Reserves within Tier 2 Key Watersheds................................. 279,100
Late-Successional Reserves within non-Key (other) Watersheds ..................... 4,000,000
Total Late-Successional Reserves ..................................................................... 7,430,800

Acreage of Riparian Reserves is not calculated within Late-Successional Reserves for these standards and 
guidelines. However, Riparian Reserve standards and guidelines affect approximately 40 percent of Late-
Successional Reserves.

Description

The objective of Late-Successional Reserves is to protect and enhance conditions of late-successional and old-
growth forest ecosystems, which serve as habitat for late-successional and old-growth related species including 
the northern spotted owl.

Late-Successional Reserves have been designated based on five elements: (1) areas mapped as part of an 
interacting reserve system; (2) LS/OG 1 and 2 areas within Marbled Murrelet Zone 1, and certain owl additions, 
mapped by the Scientific Panel on Late-Successional Forest Ecosystems (1991); (3) sites occupied by marbled 
murrelets; (4) known owl activity centers; and (5) Protection Buffers for specific endemic species identified by the 
Scientific Analysis Team (SAT)(1993). Additional areas, such as 600 acres around known sites of fungus species 
Oxyporous nobilissimus, are protected under the survey and management standards and guidelines starting on 
page C-4 of these standards and guidelines. Details are as follows.

1. Mapped Late-Successional Reserves

Most Late-Successional Reserves are mapped areas, shown on the Alternative 9 map that was included with the 
Final SEIS and described on page A-6 of these standards and guidelines. They were designed to incorporate Key 
Watersheds to the extent possible, while remaining consistent with other objectives. They also incorporate some 
or parts of LS/OG1s and LS/OG2s (most ecologically significant, and ecologically significant late-successional 
and old-growth forests, respectively, from the Scientific Panel on Late-Successional Forest Ecosystems [1991] 
and some or parts of the Designated Conservation Areas (DCAs) from the Final Draft Spotted Owl Recovery Plan 
in the western portion of the range of the northern spotted owl.

2. LS/OG 1s and 2s

Also shown on the Alternative 9 map, all LS/OG1s and LS/OG2s within Marbled Murrelet Zone 1, except in 
the Quinault Special Management Area, are Late-Successional Reserve, as are owl additions mapped by the 
Scientific Panel on Late-Successional Forest Ecosystems (1991) within the Finney and Northern Coast Adaptive 
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Management Areas. Where LS/OG status is used to define the boundaries of a Late-Successional Reserve, the 
boundaries are fixed regardless of the future condition of those (or other) stands.

3. Occupied Marbled Murrelet Sites

The area close to marine environments associated with most marbled murrelet activity is referred to as Marbled 
Murrelet Zone 1. Zone 1 extends approximately 40 miles inland in Washington, 35 miles inland in Oregon, 25 
miles inland in California north of Fort Bragg, and 10 miles inland south of Fort Bragg. Zone 2 is defined for 
survey purposes and does not affect land allocations. Both Marbled Murrelet Zones 1 and 2 are shown on the 
Alternative 9 map that was included with the Final SEIS. However, for survey purposes only, some portions of 
these zones are being remapped to be consistent with the above description. (See also page A-6. This remapping 
does not LS/OGs reserved under #2 above.)

Preproject surveys of marbled murrelet habitat are required according to protocol currently used by the federal 
agencies. Current protocol requires 2 years of surveys to assure that no marbled murrelet nests exist in areas 
planned for timber harvest. If behavior indicating occupation is documented (described below), all contiguous 
existing and recruitment habitat for marbled murrelets (i.e., stands that are capable of becoming marbled murrelet 
habitat within 25 years) within a 0.5-mile radius will be protected. The 0.5-mile radius circle should be centered 
on either the behavior indicating occupation, or within 0.5 mile of the location of the behavior, whichever 
maximizes interior old-growth habitat. When occupied areas are close to each other, the 0.5-mile circles may 
overlap.

Behavior indicating marbled murrelet occupation includes at least one of the following: (1) discovery of an active 
nest or a recent nest site as evidenced by a fecal ring or eggshell fragments; (2) discovery of a chick or eggshell 
fragments on the forest floor; (3) birds flying below, through, into, or out of the forest canopy within or adjacent 
to a stand; (4) birds perching, landing, or attempting to land on branches; (5) birds calling from a stationary 
location within the stand; (6) birds flying in small or large radius circles above the canopy.

4. Known Spotted Owl Activity Centers

This standard and guideline applies to known spotted owl activity centers that are not protected by 
Congressionally Reserved Areas, Late-Successional Reserves, Riparian Reserves, Managed Late-Successional 
Areas, or Administratively Withdrawn Areas. One hundred acres of the best northern spotted owl habitat will be 
retained as close to the nest site or owl activity center as possible for all known (as of January 1, 1994) spotted 
owl activity centers located on federal lands in the matrix and Adaptive Management Areas. This is intended 
to preserve an intensively used portion of the breeding season home range. “Activity center” is defined as an 
area of concentrated activity of either a pair of spotted owls or a territorial single owl. Timber management 
activities within the 100-acre area should comply with management guidelines for Late-Successional Reserves. 
Management around this area will be designed to reduce risks of natural disturbance. Because these areas are 
considered important to meeting objectives for species other than spotted owls, these areas are to be maintained 
even if they become no longer occupied by spotted owls.

5. Protection Buffers

Unmapped Late-Successional Reserves result from the application of Protection Buffers (see standards and 
guidelines below).

Standards and Guidelines

Also see Standards and Guidelines Common to all Land Allocations starting on page C-2 of these standards and 
guidelines.
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Objectives - Late-Successional Reserves are to be managed to protect and enhance conditions of late-successional 
and old-growth forest ecosystems, which serve as habitat for late-successional and old-growth related species 
including the northern spotted owl. These reserves are designed to maintain a functional, interacting, late-
successional and old-growth forest ecosystem. See additional information in the Ecological Principles for 
Management of Late-Successional Forests discussion in Section B of these standards and guidelines.

Exceptions - Research Natural Areas and activities required by recovery plans for listed threatened and 
endangered species take precedence over Late-Successional Reserve standards and guidelines.

Management Assessment for Late-Successional Reserves - A management assessment should be prepared 
for each large Late-Successional Reserve (or group of smaller Late- Successional Reserves) before habitat 
manipulation activities are designed and implemented. Land management agencies may choose to develop 
these assessments as components of legally-mandated plans (e.g., Forest or District Plans), as part of province-
level planning, or as stand-alone assessments. If developed to stand alone, the assessments should be closely 
coordinated with subsequent watershed analysis and province-level planning. Standards and guidelines should be 
refined at the province level, prior to development of Late-Successional Reserve assessments. Late-Successional 
Reserve assessments should generally include: (1) a history and inventory of overall vegetative conditions within 
the reserve, (2) a list of identified late-successional associated species known to exist within the Late-Successional 
Reserve and information on their locations, (3) a history and description of current land uses within the reserve, 
(4) a fire management plan, (5) criteria for developing appropriate treatments, (6) identification of specific areas 
that could be treated under those criteria, (7) a proposed implementation schedule tiered to higher order (i.e., 
larger scale) plans, and (8) proposed monitoring and evaluation components to help evaluate if future activities 
are carried out as intended and achieve desired results. Only in unusual circumstances would silvicultural 
treatments, including prescribed fire, precede preparation of this management assessment. Late-Successional 
Reserve assessments are subject to review by the Regional Ecosystem Office. Until Late-Successional Reserve 
assessments are completed, fire suppression activities should be guided by land allocation objectives in 
coordination with local resource management specialists.

Occupied Marbled Murrelet Sites - Timber harvest is prohibited within occupied marbled murrelet habitat at least 
until completion of the Marbled Murrelet Recovery Plan. Silvicultural treatments in non-habitat within the 0.5-
mile circle must protect or enhance the suitable or replacement habitat. When objectives of the Marbled Murrelet 
Recovery Plan have been identified, management direction will be amended or revised as appropriate.

Silviculture

Thinning or other silvicultural treatments inside reserves are subject to review by the Regional Ecosystem Office 
to ensure that the treatments are beneficial to the creation of late-successional forest conditions. The Regional 
Ecosystem Office may develop criteria that would exempt some activities from review. Stand and vegetation 
management of any kind, including prescribed burning, is considered a silvicultural treatment. Excepted from 
review are reforestation activities legally required by, and planned as part of, existing sold timber sales, where 
the reforestation prescription has been modified as appropriate to meet the objectives of the Late-Successional 
Reserve.

Activities permitted in the western and eastern portions of the northern spotted owl’s range are described 
separately below. Salvage of dead trees is described separately below, and is limited to stand-replacing 
disturbance events exceeding 10 acres.

West of the Cascades - There is no harvest allowed in stands over 80 years old (110 years in the Northern Coast 
Adaptive Management Area). Thinning (precommercial and commercial) may occur in stands up to 80 years old 
regardless of the origin of the stands (e.g., plantations planted after logging or stands naturally regenerated after 
fire or blowdown). The purpose of these silvicultural treatments is to benefit the creation and maintenance of late-
successional forest conditions. Examples of silvicultural treatments that may be considered beneficial include 
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thinnings in existing even-age stands and prescribed burning. For example, some areas within Late-Successional 
Reserves are actually young single-species stands. Thinning these stands can open up the canopy, thereby 
increasing diversity of plants and animals and hastening transition to a forest with mature characteristics.

East of the Cascades and in the Oregon and California Klamath Provinces - Given the increased risk of fire 
in these areas due to lower moisture conditions and the rapid accumulation of fuels in the aftermath of insect 
outbreaks and drought, additional management activities are allowed in Late-Successional Reserves. Guidelines to 
reduce risks of large-scale disturbance are as follows:

Guidelines to Reduce Risks of Large-Scale Disturbance - Large-scale disturbances are natural events, such 
as fire, that can eliminate spotted owl habitat on hundreds or thousands of acres. Certain risk management 
activities, if properly planned and implemented, may reduce the probability of these major stand-replacing 
events. There is considerable risk of such events in Late-Successional Reserves in the Washington and 
Oregon Eastern Cascades, and California Cascades Provinces and a lesser risk in the Oregon and California 
Klamath Provinces. Elevated risk levels are attributed to changes in the characteristics and distribution of the 
mixed-conifer forests resulting from past fire protection. These forests occur in drier environments, have had 
repeated insect infestations, and are susceptible to major fires. Risk reduction efforts are encouraged where 
they are consistent with the overall recommendations in these guidelines.

Silvicultural activities aimed at reducing risk shall focus on younger stands in Late-Successional Reserves. 
The objective will be to accelerate development of late-successional conditions while making the future 
stand less susceptible to natural disturbances. Salvage activities should focus on the reduction of catastrophic 
insect, disease, and fire threats. Treatments should be designed to provide effective fuel breaks wherever 
possible. However, the scale of salvage and other treatments should not generally result in degeneration of 
currently suitable owl habitat or other late-successional conditions.

In some Late-Successional Reserves in these provinces, management that goes beyond these guidelines may 
be considered. Levels of risk in those Late-Successional Reserves are particularly high and may require 
additional measures. Consequently, management activities designed to reduce risk levels are encouraged 
in those Late-Successional Reserves even if a portion of the activities must take place in currently late-
successional habitat. While risk-reduction efforts should generally be focused on young stands, activities 
in older stands may be appropriate if: (1) the proposed management activities will clearly result in greater 
assurance of long-term maintenance of habitat, (2) the activities are clearly needed to reduce risks, and (3) 
the activities will not prevent the Late-Successional Reserves from playing an effective role in the objectives 
for which they were established. 

Such activities in older stands may also be undertaken in Late-Successional Reserves in other provinces if 
levels of fire risk are particularly high.

Guidelines for Salvage

Salvage of dead trees is based on the following standards and guidelines, and is subject to review by the Regional 
Ecosystem Office. The Regional Ecosystem Office may develop criteria that would exempt some activities from 
review. Salvage of dead trees is not generally considered a silvicultural treatment within the context of these 
standards and guidelines.

Salvage is defined as the removal of trees from an area following a stand-replacing event such as those caused by 
wind, fires, insect infestations, volcanic eruptions, or diseases. Salvage guidelines are intended to prevent negative 
effects on late-successional habitat, while permitting some commercial wood volume removal. In some cases, 
salvage operations may actually facilitate habitat recovery. For example, excessive amounts of coarse woody 
debris may interfere with stand regeneration activities following some disturbances. In other cases, salvage may 
help reduce the risk of future stand-replacing disturbances. While priority should be given to salvage in areas 
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where it will have a positive effect on late-successional forest habitat, salvage operations should not diminish 
habitat suitability now or in the future.

Tree mortality is a natural process in a forest ecosystem. Diseased and damaged trees are key structural 
components of late-successional forests. Accordingly, management planning for Late-Successional Reserves must 
acknowledge the considerable value of retaining dead and dying trees in the forest as well as the benefits from 
salvage activities.

In all cases, planning for salvage should focus on long-range objectives, which are based on desired future 
condition of the forest. Because Late-Successional Reserves have been established to provide high quality habitat 
for species associated with late-successional forest conditions, management following a stand-replacing event 
should be designed to accelerate or not impede the development of those conditions. The rate of development of 
this habitat will vary among provinces and forest types and will be influenced by a complex interaction of stand-
level factors that include site productivity, population dynamics of live trees and snags, and decay rates of coarse 
woody debris. Because there is much to learn about the development of species associated with these forests and 
their habitat, it seems prudent to only allow removal of conservative quantities of salvage material from Late-
Successional Reserves and retain management opportunities until the process is better understood.

The following guidelines are general. Specific guidelines should be developed for each physiographic province, 
and possibly for different forest types within provinces.

1.  The potential for benefit to species associated with late-successional forest conditions from salvage is greatest 
when stand-replacing events are involved. Salvage in disturbed sites of less than 10 acres is not appropriate 
because small forest openings are an important component of old-growth forests. In addition, salvage should 
occur only in stands where disturbance has reduced canopy closure to less than 40 percent, because stands 
with more closure are likely to provide some value for species associated with these forests.

2.  Surviving trees will provide a significant residual of larger trees in the developing stand. In addition, defects 
caused by fire in residual trees may accelerate development of structural characteristics suitable for associated 
species. Also, those damaged trees that eventually die will provide additional snags. Consequently, all 
standing live trees should be retained, including those injured (e.g., scorched) but likely to survive. Inspection 
of the cambium layer can provide an indication of potential tree mortality.

3.  Snags provide a variety of habitat benefits for a variety of wildlife species associated with late-successional 
forests. Accordingly, following stand-replacing disturbance, management should focus on retaining snags that 
are likely to persist until late-successional conditions have developed and the new stand is again producing 
large snags. Late-successional conditions are not associated with stands less than 80 years old.

4.  Following a stand-replacing disturbance, management should retain adequate coarse woody debris quantities 
in the new stand so that in the future it will still contain amounts similar to naturally regenerated stands. 
The analysis that determines the amount of coarse woody debris to leave must account for the full period of 
time before the new stand begins to contribute coarse woody debris. As in the case of snags, province-level 
specifications must be provided for this guideline. Because coarse woody debris decay rates, forest dynamics, 
and site productivity undoubtedly will vary among provinces and forest types, the specifications also will 
vary.

Province-level plans will establish appropriate levels of coarse woody debris and decay rates to be used. 
Levels will be “typical” and will not require retention of all material where it is highly concentrated, or too 
small to contribute to coarse woody debris over the long timeframes discussed. This standard and guideline 
represents one item to be considered and may indeed result in no salvage following windthrow in low density 
stands. As for other management activities, it is expected that salvage standards and guidelines will be refined 
through the implementation and adaptive management processes.
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5.  Some salvage that does not meet the preceding guidelines will be allowed when salvage is essential to reduce 
the future risk of fire or insect damage to late-successional forest conditions. This circumstance is most likely 
to occur in the eastern Oregon Cascades, eastern Washington Cascades, and California Cascades Provinces, 
and somewhat less likely to occur in the Oregon Klamath and California Klamath Provinces. It is important 
to understand that some risk associated with fire and insects is acceptable because they are natural forces 
influencing late-successional forest development. Consequently, salvage to reduce such risks should focus 
only on those areas where there is high risk of large-scale disturbance.

6.  Removal of snags and logs may be necessary to reduce hazards to humans along roads and trails, and in or 
adjacent to campgrounds. Where materials must be removed from the site, as in a campground or on a road, a 
salvage sale is appropriate. In other areas, such as along roads, leaving material on site should be considered. 
Also, material will be left where available coarse woody debris is inadequate.

7.  Where green trees, snags, and logs are present following disturbance, the green-tree and snag guidelines will 
be applied first, and completely satisfied where possible. The biomass left in snags can be credited toward the 
amount of coarse woody debris biomass needed to achieve management objectives.

8.  These basic guidelines may not be applicable after disturbances in younger stands because remnant coarse 
woody debris may be relatively small. In these cases, diameter and biomass retention guidelines should be 
developed consistent with the intention of achieving late-successional forest conditions.

9.  Logs present on the forest floor before a disturbance event provide habitat benefits that are likely to continue. 
It seldom will be appropriate to remove them. Where these logs are in an advanced state of decay, they will 
not be credited toward objectives for coarse woody debris retention developed after a disturbance event. 
Advanced state of decay should be defined as logs not expected to persist to the time when the new stand 
begins producing coarse woody debris.

10.  The coarse woody debris retained should approximate the species composition of the original stand to help 
replicate preexisting suitable habitat conditions.

11.  Some deviation from these general guidelines may be allowed to provide reasonable access to salvage sites 
and feasible logging operations. Such deviation should occur on as small a portion of the area as possible, 
and should not result in violation of the basic intent that late-successional forest habitat or the development 
of such habitat in the future should not be impaired throughout the area. While exceptions to the guidelines 
may be allowed to provide access and operability, some salvage opportunities will undoubtedly be foregone 
because of access, feasibility, and safety concerns.

Standards and Guidelines for Multiple-Use Activities Other Than Silviculture

The following standards and guidelines apply to Late-Successional Reserves and Managed Late-Successional 
Areas.

Introduction - As a general guideline, nonsilvicultural activities located inside Late- Successional Reserves that 
are neutral or beneficial to the creation and maintenance of latesuccessional habitat are allowed.

While most existing uses and development are envisioned to remain, it may be necessary to modify or eliminate 
some current activities in Late-Successional Reserves that pose adverse impacts. This may require the revision 
of management guidelines, procedures, or regulations governing these multiple-use activities. Adjustments in 
standards and guidelines must be reviewed by the Regional Ecosystem Office.

Road Construction and Maintenance - Road construction in Late-Successional Reserves for silvicultural, salvage, 
and other activities generally is not recommended unless potential benefits exceed the costs of habitat impairment. 
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If new roads are necessary to implement a practice that is otherwise in accordance with these guidelines, they 
will be kept to a minimum, be routed through non-late-successional habitat where possible, and be designed to 
minimize adverse impacts. Alternative access methods, such as aerial logging, should be considered to provide 
access for activities in reserves.

Road maintenance may include felling hazard trees along rights-of-way. Leaving material on site should be 
considered if available coarse woody debris is inadequate. Topping trees should be considered as an alternative to 
felling.

Fuelwood Gathering - Fuelwood gathering will be permitted only in existing cull decks, where green trees are 
marked by silviculturists to thin (consistent with standards and guidelines), to remove blowdown blocking roads, 
and in recently harvested timber sale units where down material will impede scheduled post-sale activities or 
pose an unacceptable risk of future large-scale disturbances. In all cases these activities should comply with the 
standards and guidelines for salvage and silvicultural activities.

American Indian Uses - The exercise of tribal treaty rights will not be restricted by these standards and guidelines 
unless the Regional Interagency Executive Committee determines that the restriction is (1) reasonable and 
necessary for preservation of the species at issue, (2) the conservation purpose of the restriction cannot be 
achieved solely by regulation of non-Indian activities, (3) the restriction is the least restrictive available to achieve 
the required conservation purpose, (4) the restriction does not discriminate against Indian activities either as 
stated or as applied, and (5) voluntary tribal conservation measures are not adequate to achieve the necessary 
conservation purpose.

Mining - The impacts of ongoing and proposed mining actions will be assessed, and mineral activity permits will 
include appropriate stipulations (e.g., seasonal or other restrictions) related to all phases of mineral activity. The 
guiding principle will be to design mitigation measures that minimize detrimental effects to late-successional 
habitat.

Developments - Development of new facilities that may adversely affect Late-Successional Reserves should not 
be permitted. New development proposals that address public needs or provide significant public benefits, such 
as powerlines, pipelines, reservoirs, recreation sites, or other public works projects will be reviewed on a case-by 
case basis and may be approved when adverse effects can be minimized and mitigated. These will be planned to 
have the least possible adverse impacts on Late-Successional Reserves. Developments will be located to avoid 
degradation of habitat and adverse effects on identified late-successional species. Existing developments in Late-
Successional Reserves such as campgrounds, recreation residences, ski areas, utility corridors, and electronic sites 
are considered existing uses with respect to Late-Successional Reserve objectives, and may remain, consistent 
with other standards and guidelines. Routine maintenance of existing facilities is expected to have less effect on 
current old-growth conditions than development of new facilities. Maintenance activities may include felling 
hazard trees along utility rights-of-way, trails, and other developed areas.

Land Exchanges - Land exchanges involving Late-Successional Reserves will be considered if they provide 
benefits equal to or better than current conditions. Consider land exchanges especially to improve area, 
distribution, and quality (e.g., connectivity, shape, contribution to biodiversity) of Late-Successional Reserves, 
especially where public and private lands are intermingled (e.g., checkerboard ownership).

Habitat Improvement Projects - Projects designed to improve conditions for fish, wildlife, or watersheds should 
be considered if they provide late-successional habitat benefits or if their effect on late-successional associated 
species is negligible. Projects required for recovery of threatened or endangered species should be considered 
even if they result in some reduction of habitat quality for other late-successional species. For example, watershed 
rehabilitation projects, such as felling trees along streams, will be coordinated with a wildlife biologist and may 
include seasonal restrictions. Design and implement watershed restoration projects in a manner that is consistent 
with Late-Successional Reserve objectives.
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Range Management - Range-related management that does not adversely affect latesuccessional habitat will be 
developed in coordination with wildlife and fisheries biologists. Adjust or eliminate grazing practices that retard 
or prevent attainment of reserve objectives. Evaluate effects of existing and proposed livestock management and 
handling facilities in reserves to determine if reserve objectives are met. Where objectives cannot be met, relocate 
livestock management and/or handling facilities.

Fire Suppression and Prevention - Each Late-Successional Reserve will be included in fire management 
planning as part of watershed analysis. Fuels management in Late-Successional Reserves will utilize minimum 
impact suppression methods in accordance with guidelines for reducing risks of large-scale disturbances. Plans 
for wildfire suppression will emphasize maintaining late-successional habitat. During actual fire suppression 
activities, fire managers will consult with resource specialists (e.g., botanists, fisheries and wildlife biologists, 
hydrologists) familiar with the area, these standards and guidelines, and their objectives, to assure that habitat 
damage is minimized. Until a fire management plan is completed for Late-Successional Reserves, suppress 
wildfire to avoid loss of habitat in order to maintain future management options.

In Late-Successional Reserves, a specific fire management plan will be prepared prior to any habitat manipulation 
activities. This plan, prepared during watershed analysis or as an element of province-level planning or a Late-
Successional Reserve assessment, should specify how hazard reduction and other prescribed fire applications 
will meet the objectives of the Late-Successional Reserve. Until the plan is approved, proposed activities will 
be subject to review by the Regional Ecosystem Office. The Regional Ecosystem Office may develop additional 
guidelines that would exempt some activities from review. In all Late-Successional Reserves, watershed analysis 
will provide information to determine the amount of coarse woody debris to be retained when applying prescribed 
fire.

In Riparian and Late-Successional Reserves, the goal of wildfire suppression is to limit the size of all fires. When 
watershed analysis, province-level planning, or a Late-Successional Reserve assessment are completed, some 
natural fires may be allowed to burn under prescribed conditions. Rapidly extinguishing smoldering coarse woody 
debris and duff should be considered to preserve these ecosystem elements.

Special Forest Products - Special forest products include but are not limited to posts, poles, rails, landscape 
transplants, yew bark, shakes, seed cones, Christmas trees, boughs, mushrooms, fruits, berries, hardwoods, forest 
greens (e.g., ferns, huckleberry, salal, beargrass, Oregon grape, and mosses), and medicinal forest products. In all 
cases, evaluate whether activities have adverse effects on Late-Successional Reserve objectives. Sales will ensure 
resource sustainability and protection of other resource values such as special status plant or animal species. 
Where these activities are extensive (e.g., collection of Pacific Yew bark or fungi), it will be appropriate to 
evaluate whether they have significant effects on latesuccessional habitat. Restrictions may be appropriate in some 
cases.

Recreational Uses - Dispersed recreational uses, including hunting and fishing, generally are consistent with the 
objectives of Late-Successional Reserves. Use adjustment measures such as education, use limitations, traffic 
control devices, or increased maintenance when dispersed and developed recreation practices retard or prevent 
attainment of Late-Successional Reserve objectives.

Research - A variety of wildlife and other research activities may be ongoing and proposed in late-successional 
habitat. These activities must be assessed to determine if they are consistent with Late-Successional Reserve 
objectives. Some activities (including those within experimental forests) not otherwise consistent with the 
objectives may be appropriate, particularly if the activities will test critical assumptions of these standards and 
guidelines, will produce results important for habitat development, or if the activities represent continuation of 
long-term research. These activities should only be considered if there are no equivalent opportunities outside 
Late-Successional Reserves.
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Current, funded, agency-approved research that meets the above criteria is assumed to continue if analysis ensures 
that a significant risk to Aquatic Conservation Strategy objectives does not exist. Research Stations and other 
Forest Service and BLM units will, within 180 days of the signing of the Record of Decision for these standards 
and guidelines, submit a brief project summary to the Regional Ecosystem Office of ongoing research projects 
that are potentially inconsistent with other standards and guidelines of this document, but are expected to continue 
under the above research exception. The Regional Ecosystem Office may choose to more formally review 
specific projects, and may recommend to the Regional Interagency Executive Committee modification, up to and 
including cancellation, of those projects having an unacceptable risk to Late-Successional Reserve objectives.

Rights-of-Way, Contracted Rights, Easements, and Special Use Permits - Access to nonfederal lands through 
Late-Successional Reserves will be considered and existing right-of-way agreements, contracted rights, 
easements, and special use permits in Late-Successional Reserves will be recognized as valid uses. New access 
proposals may require mitigation measures to reduce adverse effects on Late-Successional Reserves. In these 
cases, alternate routes that avoid late-successional habitat should be considered. If roads must be routed through a 
reserve, they will be designed and located to have the least impact on late-successional habitat. Review all special 
use permits and when objectives of Late-Successional Reserves are not being met, reduce impacts through either 
modification of existing permits or education.

Nonnative Species - In general nonnative species (plant and animal) should not be introduced into Late-
Successional Reserves. If an introduction of nonnative species is proposed, complete an assessment of impacts 
and avoid any introduction that would retard or prevent achievement of Late-Successional Reserve objectives. 
Evaluate impacts of nonnative species (plant and animal) currently existing within reserves, and develop 
plans and recommendations for eliminating or controlling nonnative species that are inconsistent with Late-
Successional Reserve objectives. These will include an analysis of the effects of implementing such programs to 
other species or habitats within Late-Successional Reserves.

Other - Other activities should be evaluated by local interdisciplinary teams and appropriate guidelines should 
be written and documented. Activities deemed to have potentially adverse effects on Late-Successional Reserve 
objectives are subject to review of the Regional Ecosystem Office. The Regional Ecosystem Office may develop 
additional criteria for exempting some additional activities from review.

Protection Buffers

Protection Buffers are additional standards and guidelines from the Scientific Analysis Team Report for specific 
rare and locally endemic species, and other specific species in the upland forest matrix. The following rare and 
locally endemic species are likely to be assured viability if they occur within reserves. However, there might 
be occupied locations outside these areas that will be important to protect as well. Protocols for surveys will be 
developed that will ensure a high likelihood of locating these occupied sites, and such surveys will be conducted 
prior to ground-disturbing activities within the known or suspected ranges and within the habitat types or 
vegetation communities occupied by these species, according to the implementation schedule for Survey and 
Manage components 1 and 2 on pages C-4 and C-5 of these standards and guidelines. When located, the occupied 
sites need to be protected as follows.

Nonvascular Plants:

Ptilidium californicum (Liverwort) - This species is rare and has a very limited distribution in old white fir forests 
with fallen trees. It occurs on trunks of trees at about 5000-feet elevation. Mitigation options include finding 
locations and maintaining stands of overmature white fir at about 5000-feet elevation for inoculum and dispersal 
along corridors; and studying specific distribution patterns. Protect known occupied locations if distribution 
patterns are disjunct and highly localized by deferring timber harvest and avoiding removal of fallen trees and 
logs.
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Ulota meglospora (Moss) - This species occurs in northern California and southwest Oregon. It is best developed 
(locally abundant) in very old stands of tanoak, Douglas-fir, and other conifer species further north, but is 
generally scarce throughout its range. The species is poorly known ecologically. Mitigation activities include 
conducting basic ecological studies, and surveying for presence, particularly in Oregon. Protect known occupied 
sites if distribution patterns are disjunct and highly localized. Defer timber harvest or other activities which would 
not maintain desired habitat characteristics and population levels.

Aleuria rhenana (Fungus) - This mushroom is widely distributed but rare and little known throughout its range, 
known from one collection from Mt. Rainier National Park. It is a conifer litter decomposer. Mitigation activities 
include conducting ecological studies and surveys to determine localities. Protect known populations if surveys 
continue to indicate that the population is rare. Defer ground-disturbing activities.

Otidea leporina, O. onotica, and O. smithii (Fungi) - These mushrooms occur in conifer duff, and are widespread 
in distribution but uncommon. They are dependent on older-age forests. Specific mitigation options include 
protecting older forests from ground disturbance where the species are located.

For the plants listed above, it is recommended that Regional or state office-level ecologists or botanists should: (1) 
maintain a spatially explicit data base of all known sites in National Forests and BLM Districts, and (2) develop 
species or area management plans, to be implemented under the guidance of the regional botany programs.

Amphibians:

Shasta Salamander - This species is very narrowly distributed, occurring only in localized populations on the 
Shasta-Trinity National Forest. Only a small part of its range is included within Habitat Conservation Areas 
identified by the Interagency Scientific Committee (1990) (status within Late-Successional Reserves has not been 
determined). It occurs in association with limestone outcrops, protected by an overstory canopy. All known and 
future localities must be delineated and protected from timber harvest, mining, quarry activity, and road building 
within the delineated site, and a buffer of at least the height of one site-potential tree or 100 feet horizontal 
distance, whichever is greater, should surround the outcrop. Additional surveys conducted using a standardized 
protocol must be undertaken to identify and delineate all occupied sites within the species’ potential range.

Birds:

Great Gray Owl - Within the range of the northern spotted owl, the great gray owl is most common in lodgepole 
pine forests adjacent to meadows. However, it is also found in other coniferous forest types. In some locations, 
such as on the Willamette National Forest west of the crest of the Cascade Range, at least some shelterwood 
harvesting seems to be beneficial for the species by opening up otherwise closed canopy cover for foraging. In 
doing so, consequences to species such as northern goshawk and American marten must be evaluated. Specific 
mitigation measures for the great gray owl, within the range of the northern spotted owl, include the following: 
provide a no-harvest buffer of 300 feet around meadows and natural openings and establish 1/4-mile protection 
zones around known nest sites. Within one year of the signing of the Record of Decision for these standards 
and guidelines, develop and implement a standardized protocol for surveys; survey for nest locations using the 
protocol. Protect all future discovered nest sites as previously described.
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Regional Ecosystem Office
333 SW 1st   P.O. Box 3623

Portland, Oregon  97208-3623
Website:  www.reo.gov   E-Mail:  REOmail@or.blm.gov

Phone:  503-808-2165     FAX:  503-808-2163

Memorandum 
Date: May 12, 2003
To: Regional Interagency Executive Committee (See Attached Distribution List)
From: Anne Badgley, Executive Director /s/Anne Badgley
Subject: Assessment and Review of Proposed Research under the Northwest Forest Plan 

Purpose:  The purpose of this memorandum is to clarify implementation of certain Northwest Forest 
Plan (NWFP) provisions regarding research assessments and reviews. 

Background:  In 2001, the Regional Ecosystem Office (REO) received questions from field offices 
asking whether REO review of new proposed research is required.  The REO prepared findings to clarify 
two aspects of the research questions:

1. Reviews.  When is REO review of research required?
2. Assessments.  Who assesses new research proposals and what factors should be considered? 

This memorandum is based on interagency discussions (which included participation by research agency 
representatives) and review of NWFP provisions.  Key NWFP provisions are attached and referenced 
below.  

Findings:  Reviews. The NWFP Standards and Guidelines (S&Gs) distinguish between ongoing and 
proposed research (S&Gs, pp. C-4, 18, 19 & 38).   Project summaries of ongoing research, i.e., current, 
funded, agency approved research, were to be submitted to REO for review within 180 days after the 
date the NWFP Record of Decision (ROD) was signed (April 13, 1994).  New research, i.e., research 
proposed after the NWFP was signed, does not require REO, Research and Monitoring Group (RMG), 
or Regional Interagency Executive Committee (RIEC) review.  However, agencies may request 
REO or RMG assistance in conducting science reviews of new proposed research, particularly where 
independent, regional-scale, or interagency analysis is indicated.  Requests should be submitted through 
the agency’s RIEC executive to the REO Executive Director.

Assessments.  The S&Gs (pp. C-4, 18 & 38) require that research be assessed to determine if it is 
consistent with the objectives of the standards and guidelines.  The appropriate land manager is 
responsible for assessing proposed research and has discretion regarding how to conduct the assessment 
and documentation process.  For example, the assessment and documentation may be completed in 
conjunction with the NEPA process.

The ROD states that, where appropriate, some research activities may be exempted from the standards 
and guidelines (ROD, p.15).  The S&Gs further provide for this by indicating that some activities not 
otherwise consistent with the objectives of the standards and guidelines may be appropriate (S&Gs, pp. 
C-4, 18 & 38), particularly if the activities:

http://www.reo.gov/
mailto:REOmail@or.blm.gov


A-14 

Appendix A-LSR Guidance from the NFP ROD

A-15

Appendix A-LSR Guidance from the NFP ROD

• Will test critical assumptions of these standards and guidelines;
• Will produce results important for habitat development; or
•  If the activities represent continuation of long-term research.

In addition, the S&Gs (p. C-4) state that every effort should be made to locate non-conforming activities 
in land allocations where they will have the least effect upon the objectives of the standards and 
guidelines.  (Language specific to Late-Successsional Reserves (LSRs) and Riparian Reserves (RRs) is 
provided in the S&Gs (pp. C-18 & 38)).  This factor should be considered and documented during the 
assessment.

The land manager is responsible for identifying any proposed research activities that are inconsistent 
with the objectives of the standards and guidelines, for assessing whether the activities are appropriate, 
and for ensuring that appropriate efforts have been made to locate non-conforming activities in land 
allocations where they will have the least effect upon the objectives of the standards and guidelines.  The 
land manager may then exempt research activities from the standards and guidelines where appropriate.  
All research activities must meet the requirements of applicable federal laws (ROD, p.15), including the 
Endangered Species Act, NEPA, etc.

Related Considerations:  The REO identified other factors that may be helpful to ensure scientific 
credibility of proposed research (a basic principle of the NWFP).  These factors are not specified in the 
NWFP, however, land managers may consider them if appropriate during design and assessment of new 
research proposals, particularly proposals which include activities inconsistent with the objectives of the 
standards and guidelines.  Optional factors that may be appropriate to consider include: 
  

1.  The extent to which the proposed research represents credible science.  The following 
questions may be helpful in evaluating whether the proposed research represents credible 
science: 

• What hypotheses will be tested by the proposed research, and how are they linked to 
assumptions or uncertainties in the S&Gs?

• Is the proposed study design adequate to test the stated hypotheses?
• What are the temporal and spatial zones of inference for the proposed research?  
• Has the proposal been the subject of an independent science review?  If so, what are the 

results? 
2.  The potential of the research to contribute to scientific knowledge of importance beyond the 
local area.
3.  The potential to modify the research proposal to make it more consistent with the objectives 
of the standards and guidelines.
4.  The extent to which the desired results could be obtained if the research was modified to 
conform to the standards and guidelines. 
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This memorandum is intended for use as the basis for responding to future inquiries regarding research 
assessments and reviews.  All RIEC executives are encouraged to distribute this memorandum to 
appropriate individuals in their agency.  If you have comments or need additional information, please 
contact me at 503-808-2165, or your REO representative.

cc: REO/RMG reps
Ken Denton (FS)
John Cissel (BLM)

1819final.doc/kc 

Attachment:  NWFP Excerpts Related to Research Assessments and Reviews (2 pp.)

Distribution List for RIEC
Dave Allen, US Fish & Wildlife Service
  Dave Wesley, US Fish & Wildlife Service  (Alt)
Elaine M. Brong, Bureau of Land Management
  Judy Nelson, Bureau of Land Management (Alt)
Jon Jarvis, National Park Service
  Jim Shevock, National Park Service (Alt)
Linda Goodman, Forest Service
  Lisa Freedman, Forest Service (Alt)
Bob Graham, Natural Resources Conservation Service
  Dianne Guidry, Natural Resources Conservation Service (Alt) 
Col. Richard W. Hobernicht, U.S. Army Corps of Engineers
  Curt Loop, U.S. Army Corps of Engineers (Alt)
Anne Kinsinger, USGS Western Region
   Dave Busch, USGS/REO (Alt)
Robert Lohn, National Marine Fisheries Service
  Mike Crouse, National Marine Fisheries Service (Alt)
Jennifer Orme-Zavaleta, Western Ecology Division, EPA
  Dan McKenzie, Western Ecology Division, EPA (Alt)
Dave Powers, Environmental Protection Agency
  Dan Opalski, Environmental Protection Agency (Alt)  
Stan M. Speaks, Bureau of Indian Affairs
  Alex Whistler, Bureau of Indian Affairs (Alt)
Tom Quigley, Pacific Northwest Station, Forest Service
  Cindi West, Pacific Northwest Station, Forest Service (Alt)
California Federal Executives
Kent Connaughton, Forest Service
  Kathy Anderson, Forest Service (Alt)
Steve Thompson, U.S. Fish and Wildlife Service
  John Engbring, U.S. Fish and Wildlife Service (Alt)
  Phil Detrich, U.S. Fish and Wildlife Service (Alt)
Michael Pool, Bureau of Land Management
  Paul Roush, Bureau of Land Management (Alt)
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NWFP Excerpts Related to Research Assessments and Reviews

This enclosure provides excerpts from the Northwest Forest Plan Record of Decision (ROD) and 
Standards and Guidelines (S&Gs) which are referenced in the accompanying memorandum on research 
assessments and reviews.  

ROD, p. 15:
“An important component of this decision is the facilitation of research activities to gather
information and test hypotheses in a range of environmental conditions. Although research activities are among 
the primary purposes of adaptive management areas and experimental forests, this decision does not intend to 
limit research activities to these land allocations.  Where appropriate, some research activities may be exempted 
from the standards and guidelines of this decision. However, every effort should be made to locate non-
conforming activities in land allocations where they will have the least adverse effect upon the objectives of the 
applicable standards and guidelines. All research activities must meet the requirements of applicable federal laws, 
including the Endangered Species Act.” 

S&Gs, p. C-4:
“A variety of wildlife and other research activities may be ongoing and proposed in all land
allocations. These activities must be assessed to determine if they are consistent with the
objectives of these standards and guidelines. Some activities (including those within
experimental forests) not otherwise consistent with the objectives may be appropriate,
particularly if the activities will test critical assumptions of these standards and guidelines,
will produce results important for habitat development, or if the activities represent
continuation of long-term research. Every effort should be made to locate non-conforming
activities in land allocations where they will have the least adverse effect upon the objectives
of these standards and guidelines.

Current, funded, agency-approved research that meets the above criteria, is assumed to
continue if analysis ensures that a significant risk to Aquatic Conservation Strategy
objectives does not exist. Research Stations and other Forest Service and BLM units will,
within 180 days of the signing of the Record of Decision, submit a brief project summary to
the Regional Ecosystem Office of ongoing research projects that are potentially inconsistent
with other standards and guidelines in this document but are expected to continue under the
above research exception. The Regional Ecosystem Office may choose to more formally
review specific projects, and may recommend to the Regional Interagency Executive
Committee modification, up to and including cancellation, of those projects that have an
unacceptable risk [to] the objectives of these standards and guidelines.”  

S&Gs, pp. C-18,19:
“A variety of wildlife and other research activities may be ongoing and proposed
in late-successional habitat. These activities must be assessed to determine if they are
consistent with Late-Successional Reserve objectives. Some activities (including those within
experimental forests) not otherwise consistent with the objectives may be appropriate,
particularly if the activities will test critical assumptions of these standards and guidelines,
will produce results important for habitat development, or if the activities represent
continuation of long-term research. These activities should only be considered if there are no
equivalent opportunities outside Late-Successional Reserves.

         Attachment pg. 1 of 2
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Current, funded, agency-approved research that meets the above criteria is assumed to continue if analysis ensures 
that a significant risk to Aquatic Conservation Strategy objectives does not exist. Research Stations and other 
Forest Service and BLM units will, within 180 days of the signing of the Record of Decision for these standards 
and guidelines, submit a brief project summary to the Regional Ecosystem Office of ongoing research projects 
that are potentially inconsistent with other standards and guidelines of this document, but are expected to continue 
under the above research exception.  The Regional Ecosystem Office may choose to more formally review 
specific projects, and may recommend to the Regional Interagency Executive Committee modification, up to and 
including cancellation, of those projects having an unacceptable risk to Late-Successional Reserve objectives.” 

S&Gs, p. C-38:
“RS-1.  A variety of research activities may be ongoing and proposed in Key Watersheds and Riparian Reserves. 
These activities must be analyzed to ensure that significant risk to the watershed values does not exist. If 
significant risk is present and cannot be mitigated, study sites must be relocated. Some activities not otherwise 
consistent with the objectives may be appropriate, particularly if the activities will test critical assumptions of 
these standards and guidelines; will produce results important for establishing or accelerating vegetation and 
structural characteristics for maintaining or restoring aquatic and riparian ecosystems; or the activities represent 
continuation of long-term research. These activities should be considered only if there are no equivalent 
opportunities outside of Key Watersheds and Riparian Reserves.

RS-2.  Current, funded, agency-approved research, which meets the above criteria, is assumed to continue if 
analysis ensures that a significant risk to Aquatic Conservation Strategy objectives does not exist. Research 
Stations and other Forest Service and BLM units will, within 180 days of the signing of the Record of Decision 
adopting these standards and guidelines, submit a brief project summary to the Regional Ecosystem Office of 
ongoing research projects that are potentially inconsistent with other standards and guidelines but are expected 
to continue under the above research exception. The Regional Ecosystem Office may choose to more formally 
review specific projects, and may recommend to the Regional Interagency Executive Committee modification, 
up to and including cancellation, of those projects having an unacceptable risk to Key Watersheds and Riparian 
Reserves. Risk will be considered within the context of the Aquatic Conservation Strategy objectives.”  

S&Gs, pp. D-7, 8:
“Monitoring and research, with careful experimental design, will be conducted in Adaptive Management Areas. 
Research in forest ecology and management as well as social, biological, and earth sciences may be conducted. 
Each Adaptive Management Area will have an interdisciplinary technical advisory panel that will provide advice 
to managers and the local communities involved with this effort. The technical advisory panels will provide
advice and information on the appropriateness of the project.

Direction and review are provided by the Regional Interagency Executive Committee, through the Regional 
Ecosystem Office. This review will help assure that plans and projects developed for the various Adaptive 
Management Areas will be both scientifically and ecologically credible. It will assure that new, innovative 
approaches are used, that the laws and the goals of the plan are met, and that validation monitoring is 
incorporated.” 

S&Gs pp. E-17, 18:
“The Research and Monitoring Committee will review and evaluate ongoing research; develop a research plan to 
address critical natural resource issues; address biological, social, economic, and adaptive management research 
topics; and develop and review scientifically credible, cost efficient monitoring plans; and facilitate scientific 
review of proposed changes to the standards and guidelines.”  
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REGIONAL ECOSYSTEM OFFICE
333 SW 1st     P.O. Box 3623

Portland, Oregon  97208-3623
Website:  www.reo.gov     E-Mail:  reomail@or.blm.gov

Phone:  503-808-2165     FAX:  503-808-2163

MEMORANDUM 

DATE: May 13, 2003

TO: Elaine M. Brong, OR/WA State Director, Bureau of Land Management

FROM: Anne Badgley, Executive Director /s/Anne Badgley

SUBJECT: 
Timbered Rock Fire Salvage and Elk Creek Late-Successional Reserve 
Restoration – Butte Resource Area Clarification

This memorandum is in response to your request dated May 1, 2003 regarding clarification of 
interpretation of key concepts for the Timbered Rock Fire Salvage and Elk Creek Late-Successional 
Reserve Restoration – Butte Resource Area.  The Late-Successional Reserves (LSR) interagency work 
group reviewed proposals for the Timbered Rock Environmental Impact Statement on May 1, 2003.  
The workgroup has provided several recommendations and findings as outlined below and requested 
additional review of the final proposed action (see item 3).  

Your memo asked questions about four issues: 

1. The 10 acre salvage stand-replacing standard and guideline (C-14) and Regional Ecosystem Office/
LSR Work Group exemption criteria – stand or project area basis

The District requested clarification on scale of application of this Standard and Guideline (S&G) 
from the LSR Work Group.  The Work Group concluded that the S&G listed on page C-14, number 
1, is the standard that defines the appropriate threshold for salvage activities. 

“The potential for benefit to species associated with late-successional forest conditions from salvage 
is greatest when stand-replacing events are involved. Salvage in disturbed sites of less than 10 acres 
is not appropriate because small forest openings are an important component of old-growth forests.”

The Work Group concluded that proposals to salvage stands less than ten (10) acres in size 
within the burn perimeter would generally not be consistent with objectives for managing LSRs.  
Departures from this S&G would require a plan amendment. 

Treatments to reduce risk, however, can be designed to meet site-specific objectives for risk 
management.  The Record of Decision (C-15) recognized that there may be instances where 
departure from salvage S&Gs may be necessary to reduce future risk of fire or insect damage to late-
successional conditions.  In these situations, the ROD states “salvage to reduce such risks should 
focus only on those areas where there is a high risk of large-scale disturbance.” 

2. Use of snag and coarse woody debris levels from South Cascades Late-Successional Reserve 
Assessment (LSRA) and potential modification for dry vegetation within areas with frequent wildfire 
histories and moderate to high risks

The Work Group concluded that if proposed amounts of standing dead and down wood proposed for 
retention in salvage units were estimated from the DECAID tool, then the proposed action would be 

http://www.reo.gov/
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consistent with objectives for managing LSRs.  Alternatively, the District could submit for review, 
an LSRA amendment with standing dead and down wood amounts derived from local data.   

3. Research deviation from standards and guidelines

The REO Research Monitoring Group (RMG) reviewed Attachment 2 (“Research Review 
Clarification”) to your memorandum of May 1, 2003.  That attachment stated: 
“… pending completion of the REO memo, we request written concurrence that under the NWFP: 
1) authority to conduct the research assessment and exempt research as appropriate [r]ests with the 
appropriate agency official; 2) no REO/RMG/RMC review of proposed or new research activities 
is required under the NWFP; and 3) the agency official has discretion regarding how to conduct the 
assessment and documentation process.”

Since the REO memorandum clarifying NWFP provisions related to review and assessment of new 
research proposals was finalized on May 12, 2003, no advance concurrence is needed.  Instead, 
the final memorandum is attached for your information.  It includes findings that are consistent 
with your three statements (above), as well as other information that may be helpful during the 
assessment process.    

4. South Cascade LSRA estimated maximum treatments and need for additional project review of 
proposed treatment levels 

As per our letter dated February 10, 1998, your LSRA provides sufficient framework and context 
for decisions involving future projects and activities.  The letter also noted that project plans would 
be fine-tuned through Watershed Analysis, NEPA, and other site-specific treatment determinations.  
Once the final proposed action for the Timbered Rock EIS has been submitted, the LSR work group 
will complete its review based upon the silvicultural, risk, and salvage activities described in Chapter 
4 of the LSRA. 

It appears that you and your staff have done a thorough job evaluating the potential impacts related 
to the proposed salvage and restoration activities.  If you have any questions regarding the above 
conclusions, how to access the DECAID tool, or other related questions, please do not hesitate to 
contact Shawne Mohoric (503-808-2175). 

Attachment:
   Assessment and Review of Proposed Research under the Northwest Forest Plan    
cc:

Mary Smelcer, Acting District Manager, BLM Medford District Officer
Larry Larson, BLM OR-931     
Debbie Pietrzak, BLM, Regional Ecosystem Office Representative

      Shawne Mohoric, LSR Work Group Chair 

1827/ShM



A-20 

Appendix A-LSR Guidance from the NFP ROD

B-1

Appendix B-LSRA Assessment Ch. 3 and 5



A-20 

Appendix A-LSR Guidance from the NFP ROD

B-1

Appendix B-LSRA Assessment Ch. 3 and 5

Appendix B
South Cascades 

Late-Successional Reserve 
Assessment

Chapters 3 and 5



B-2 

Appendix B-LSRA Assessment Ch. 3 and 5

B-3

Appendix B-LSRA Assessment Ch. 3 and 5



B-2 

Appendix B-LSRA Assessment Ch. 3 and 5

B-3

Appendix B-LSRA Assessment Ch. 3 and 5

CHAPTER 3: EXISTING CONDITIONS

CONTEXT OF THE SOUTH CASCADES LSR NETWORK

INTRODUCTION

The South Cascade LSRs are part of a regional network designed in association with other land 
allocations (riparian reserves, National Parks, Wildernesses, botanical areas, etc.) to provide functional 
late seral habitat, including long-term dispersal and migratory pathways.

In a regional perspective, the south Cascades provide a link and are a north-south transition area 
between the Sierra Nevada Mountains of northern California and the northern Cascade Mountains of 
Oregon and Washington. The Siskiyou Mountains run generally east-west, and provide connectivity 
between the coastal and inland south Cascade mountain areas. The
Columbia and Klamath Rivers, the only major rivers which significantly breach the Cascade and Coast 
ranges, allow mixing of inland and coastal species and genetic varieties. These links allow movement 
of species and genetic material north and south and east and west in response to changes in climate 
such as occurred during the ice ages and the xerothermic period. These links are still important in the 
evolutionary process and health of the Pacific Northwest flora and fauna.

The habitat within the South Cascades LSRs serves as source areas for spotted owls and other late-
successional and old growth dependent species. LSR 222 is the largest contiguous Reserve within the 
range of the northern spotted owl. Since species depend on habitat, a variety of habitats present over 
time and space provides for a broad range of species, including rare and sensitive species and those 
associated with late seral stages. Successional and disturbance processes have provided a varied 
seral stage mix and a functional landscape pattern. However, the effects of fire, the most influential 
process, have been altered and will likely continue to be modified well into the future.

Management will focus on the amount and distribution of late seral habitat, number and size of trees, 
both live and dead, down woody material on the forest floor and in streams, and canopy density, 
continuity, and layering. Over decades, the needs of indicator species will be determined. In the 
meantime, elements of older forests will be maintained and created.

PHYSIOGRAPHIC PROVINCES

The Umpqua, Rogue River, and that portion of the Willamette National Forest within LSR 222, along 
with the Roseburg and Medford Districts of the BLM, are climatically different from the Willamette 
National Forest north of LSR 222, the Eugene District of the BLM, and forests farther north in the 
Western Cascade Oregon Province.

This climatic difference may be explained by geography. In southwestern Oregon, the Siskiyou
Mountains occur adjacent to the coast, with peaks up to 7000 feet. These peaks effectively block 
marine influences and allow high growing season temperatures, frequent frosts, high evaporative 
demand, and lower precipitation. The impacts are especially felt on the Rogue River NF and the 
southern districts of the Umpqua NF. The coastal mountain peaks north of
Port Orford and west of Cottage Grove are barely 4000 feet in elevation and allow the inflow of 
moderating, moist marine air. For example, in 1982, the temperatures for June, July, and
August, averaged 2 degrees higher in Prospect, compared to Dorena, and the number of days 
between the last spring frost and the first fall frost was 106 and 160, respectively. The average annual 
precipitation in Dorena was 51 inches, compared with 44 inches in Prospect. The climate in southwest 
Oregon is Mediterranean. This break in climate occurs along the Calapooya Divide. Essentially all 
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of the Rogue River and Siskiyou National Forests, the Medford District of the BLM, and all of the 
Umpqua National Forest except for the Cottage Grove Ranger District, reflect this climate. This is 
characteristic of the Klamath Province. The portion of the LSR 222 to the east of the Calapooya Divide 
(in the Willamette National Forest) appears to be in a rain shadow, and also exhibits the vegetation 
characteristics of a drier climate.

These climatic differences are reflected in limited tree growth, reduced canopy cover in mature forests 
(average of 55 percent in southwest Oregon vs. 70 percent in western Oregon), and fire regime 
differences that have been documented with fire history studies. Southwest Oregon fires occur with 
higher frequency and lower intensity compared with fire regimes in western Oregon. Levels of down 
wood appear to be less in southwest Oregon, suggesting higher rates of decomposition compared with 
areas to the north and greater consumption by fire.

Ecological processes on the Rogue River NF, Medford and Roseburg Districts of the BLM, and the 
North Umpqua, Diamond Lake, and Tiller Ranger Districts of the Umpqua NF, are more closely aligned 
with those of the Siskiyou NF, and these areas fall more appropriately into the Klamath Province and 
allied Mediterranean ecosystems.

The existing condition section on insects and diseases also suggests that incidence and severity in the 
South Cascades LSRs represents more closely the conditions found in the Eastern Oregon Cascades 
and Oregon and California Klamath Provinces.

PAST LAND USES
Vegetative structure, function, and pattern in the South Cascades LSRs have been influenced by 
humans. The most important of these human influences are fire management, including both the 
deliberate setting of fires by Indians and post-1900s fire suppression activities, and timber harvest.

Several major Indian groups were present in the larger geographic area where the South Cascades 
LSRs occur: they include the Upper Umpqua, Upland Takelma, Klamath, the southern Molala, and 
possibly the Shasta peoples. Major economies of these groups were based on hunting and gathering 
in the meadows, forests, and marshlands, and the fisheries of the Klamath Basin, Umpqua, and Rogue 
Rivers. Anadromous fish supplemented their diets. Trout were fished from the lakes and streams. 
A variety of large and small game were hunted. Plant food sources included acorns, camas bulbs, 
serviceberry, blackberry, and sugar pine seeds, and the inner bark of ponderosa pine. One of the 
most important plant food sources were the extensive huckleberry patches along the Rogue-Umpqua 
divide and in the high Cascades. The huckleberry fields were perpetuated by the almost yearly setting 
of ground fires. While other uses of fire by Indians are less well documented than in other areas, it is 
believed that these peoples used fire to maintain travel corridors and maintain open  understories to 
enhance hunting and gathering activities.

Early Euro-American residents of the Rogue and Umpqua Valleys viewed the forests of the South 
Cascades as barriers to settlement and concentrated their efforts on developing transportation routes 
through them. Hudson Bay Company trappers used trails built and maintained by Indians. Military roads 
linking the east and west sides of Oregon were built and improved. Discovery of gold in the John Day 
River country of northeastern Oregon led to the building of a road through the northern portion of the 
area in 1864. After eventually falling to disuse, this route would become the Diamond Lake Road in the 
early twentieth century.

The building of travel routes opened the area to grazing, lumbering, and settlement. Large herds of 
sheep used the area, especially in the time prior to and at the turn of the century. One of the major 
duties of those hired to work on the Crater National Forest, created in 1907, was the administration of 
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grazing regulations. Cattle were also grazed on forested lands, especially at lower elevations. Large 
sugar pines provided lumber for the booming mining area near Jacksonville, Oregon. The thriving 
fruit orchard industry in the Rogue Valley increased the area population, increasing the demand for 
drinking and irrigation water, and for wood products. Several irrigation pipelines were constructed from 
Cascades lakes and springs to the valley floor. Many small lumber mills were in operation and railroads 
were built into the southern portion of the area to move logs and lumber to the mills and population 
centers.

Extensive areas of timber harvest occurred as early as the 1920s within the LSR network. Access 
to railheads slowed harvest rates until the 1950s but as the demand for wood products increased, 
roadbuilding increased, and many areas were entered for harvest. Clearcut harvest created small 
patches of early seral conditions throughout much of the LSRs. Currently, early seral conditions in the 
LSRs range from 19 to 36 percent. Selective cutting of individual trees continued to occur on many 
sites; species composition shifted as a result of partial harvest, extensive road networks were built, and 
ground disturbance was often intense on some sites.

Large forest fires in the early 1900s led to increased emphasis by government agencies on fire 
suppression. By the 1940s, with access to the forest increased, and fire fighting techniques improved, 
fire suppression was highly effective. Excluding fire from stands within the LSRs has resulted in altered 
stand composition and structure.

Road improvements also opened the area for recreation. People visited, camped at, and developed the 
mineral springs found in the southern portion of the area. Farther north, huckleberry picking became 
an important pastime for residents of the Rogue and Umpqua Valleys; hundreds of people would camp 
during the late summer at “resorts” established in the area between 1910 and the 1930s. Campgrounds 
were established and facilities were built to cater to the recreationists who used the area directly or who 
passed through on their way to Crater Lake National Park.

The introduction of an exotic fungus also influenced human activities in the area. White pine blister rust 
was established in western white pine and sugar pine stands in the South Cascades LSRs by the early 
1920s. Union Creek became the center for a massive effort at eradicating Ribes, the gooseberry or 
currant bushes that are the alternate host for the introduced fungus white pine blister rust. Hundreds of 
men were employed during the 1930s and 1940s to grub out the bushes on the steep, brushy slopes of 
the Cascades in this area.

PRESENT LAND USES

Table 6 presents a summary of present land uses within each LSR. It is organized by LSR, 
administrative unit, and the ROD section, “Multiple Use Activities Other Than Silviculture” (ROD C-16). 
It can be used as an overview, and to compare how individual units are currently treating these topics.

The information was collected with visits to specialists on individual units, during the period from 
December 1996 through January 1997. Resource specialists were asked about present land uses, and 
whether there were any known inconsistencies with LSR objectives. None of the current uses were 
judged by these specialists to have adverse effects on LSR objectives. However, current land uses, 
particularly firewood harvest and mushroom permits, should continue to be examined for consistency 
with standards and guidelines and LSR objectives.

Some management activities in LSRs or riparian reserves may seem to conflict with objectives if they 
are analyzed only at the site scale, or in the short term. Analysis of management actions should include 
both the short term and long term temporal scale, and the site and landscape spatial scales in order 
to assess consistency with LSR or riparian reserve objectives. See also the section, “Treatments and 
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Criteria for Multiple Use Activities Other than Silviculture”, later in this document.
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INDIVIDUAL LSR CONTEXT
LSR 224
This LSR is made up primarily of Medford Bureau of Land Management lands with a small component 
of land on the Rogue River National Forest. The elevation ranges approximately from 1500 feet to over 
4000 feet. Lands not capable of supporting late seral conditions comprise a small, but unknown percent 
of the area.

Existing Conditions
This area has approximately 43.3 percent of the land in late seral conditions, but only a very small 
percent in interior habitat. Most of the late seral stands are in the White Fir Series. Forty-nine percent is 
considered nesting, roosting, or foraging habitat (Table 8).

Species
Elk Creek supports populations of coho and chinook salmon and steelhead. This LSR presently 
supports 30 northern spotted owl activity centers. Only 6 activity centers have greater than 40 percent 
of their home range as suitable owl habitat. Other animals of interest include the Fisher. Plant species 
of interest include Baker’s Cypress, and Pygmy monkey- flower. Habitat diversity is increased at 
the lower elevations by oak woodlands and dry meadows; rocky bluffs are present at the highest 
elevations.

Surrounding Ownership and Land Allocations
Adjacent lands include Forest Service and Bureau of Land Management matrix lands to the west, 
south, and east. To the north, the Rogue River National Forest is allocated to LSR. Several sections 
of Rogue River National Forest land are located inside the LSR, yet designated as matrix land. Other 
ownership’s include commercial forest land (Boise Cascade), private land and county lands.

Connections
Important to this LSR is Elk Creek, which serves as a connection between the Rogue River and the 
upper elevations of the area. The northern boundary of this LSR is adjacent to the southern boundary 
of LSR 222, extending the transition connection between the southern Mediterranean climate and the 
mesic climate characteristic of the area north of 222. Older forest habitat connections are often broken 
by early seral patches. The area between LSR 224 and LSR 223 to the west is part of an area that 
was identified by the Interagency Scientific Committee (Thomas, 1990) as an area of concern wherein 
Northern Spotted Owl dispersal capabilities should be a management priority.

Connectivity “hotspots” become apparent when viewing larger scale maps. The distribution and 
juxtaposition of seral stages within the BLM administered “checkerboard” land is perhaps not good 
enough to allow the LSRs to fully function as habitat reserves for the full array of late successional 
species known to exist in the assessment area. These areas are not necessarily currently incapable 
of providing for dispersal of species such as spotted owls, but due to the relatively high percentage of 
early seral stands, movement of less mobile species across these areas is probably precluded.

Geology and Climate
This LSR is characterized by mountainous terrain with long rounded ridgetops, steep slopes, and 
moderate to high stream gradients. Climate is Mediterranean, with cool moist winters, and hot, dry 
summers with extended periods of drought. Growing conditions are slowed by low precipitation during 
the summer.
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EXISTING VEGETATION

PLANT SERIES

Plant series is a major stratification of habitat. Series are named after the dominant climax plant 
species. For example, the Western Hemlock Plant Series will grow to be dominated by large western 
hemlock if undisturbed by fire, floods, slides, etc. Series is an expression of site potential and provides 
the basis to determine the desired future condition of late seral plant communities. The Series have 
characteristic disturbance regimes and associated patch dynamics. Series also provide information on 
specific structures and species composition.

Forests of the South Cascades LSR Network are comprised of at least ten series (Table 9). The most 
common are Western Hemlock (42 percent of area), White Fir (24 percent of area), and Douglas-fir (12 
percent of area) (McCrimmon and Atzet 1990). Less well represented series are Silver Fir, Shasta Red 
Fir, Mountain Hemlock, Western Redcedar, Oregon White Oak, Lodgepole Pine, and Ponderosa Pine.

The LSR network in this assessment spans a wide range of environments, and this is reflected by the 
many plant series that are represented (Map 3). The northern portion of LSR 222 is predominantly 
Western Hemlock Series, reflecting a cool, moist climate. Western Redcedar Series is present in 
the wettest areas. The Silver Fir Series occurs at the highest elevations. East of the Calapooya 
Divide a rain shadow appears to exist; here, as well as in other dry areas, the Oregon White Oak 
Series and Douglas-fir Series occur in small pockets. In the southern portion of LSR 222, and LSR 
224 the Western Hemlock Series is replaced by the White Fir Series. Douglas-Fir Series becomes 
more dominant and the Oregon White Oak Series occurs more frequently. In LSR 227, Douglas-fir 
predominates at the low elevations and transitions to White Fir Series as the elevation increases. Along 
the crest of the Cascades and eastward, the Shasta Red Fir Series becomes dominant, with pockets 
of Lodgepole Pine and Mountain Hemlock Series east of the Cascades. LSR 226 is predominantly a 
mix of White Fir and Western Hemlock Series to the north, and White Fir Series in the south. Shasta 
Red Fir Series becomes dominant as elevation increases, and Mountain Hemlock Series occurs at 
the highest elevations. LSR 225 is similar to LSR 226; a mix of Western Hemlock and White Fir Series 
predominates at the lower elevations, with Shasta Red Fir Series occurring at higher elevations, and 
Mountain Hemlock Series at the highest elevations (See Map 3).
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CHAPTER 5: TREATMENT CRITERIA AND NEEDS

TREATMENTS AND CRITERIA TO REDUCE RISKS OF LARGE-SCALE
DISTURBANCE

INTRODUCTION

Prescribed burning is considered a silvicultural treatment, and may be beneficial to the creation of late-
successional forest conditions (ROD, C-12). Prescribed fire, or other risk management activities, should 
occur first in the high risk areas. There are four categories of activities to lower risk and reintroduce fire 
into South Cascades LSRs (TABLE 53):

• Reduce large scale fire risk with the creation of shaded fuel breaks;
• Reduce the amounts of high risk fuels in stands under 80 years old;
• Reduce the amounts of high risk fuels in stands over 80 years old;
• Reduce moisture competition for large pine in stands over 80 years old.

REDUCE LARGE FIRE RISK WITH FUEL BREAKS

Objective
The objective is to protect large blocks of late seral habitat from, and minimize the risk of, large scale 
fire; while minimizing treatment risk to that habitat. Another objective is to increase the ability to safely 
and effectively conduct initial attack fire control activities. It is not the intent of fuel breaks to remove all 
LWM. The objective is to focus on the reduction of smaller fuels and to create conditions that lower the 
intensity of fire approaching the fuel break.

Negative short-term effects to late-successional forest-related species are outweighed by the long-term 
benefits to such species and will not lessen short-term functionality of the LSR as a whole.

Agencies having an interest in LSR projects proposed under these criteria should continue to be given 
the opportunity to participate in project development.

Timber volume production is only incidental to these objectives and is not, in itself, one of the objectives 
of the treatment. Creation or retention of habitat for early successional forest-related species is not a 
treatment objective.

Appropriate Treatments
Young stand thinning, density management, and/or prescribed fire are all appropriate activities to meet 
fuel break objectives.

Landscape Criteria and Priorities
Fuel break treatments will occur first in the high fire risk areas. Two components, fuel models and fire 
behavior, have been combined to help determine where that risk is high. Map 8 displays these high risk 
areas. Verification of high risk fuels will be needed in the watershed preattack, or equivalent plan.

The fuel breaks are intended to break the high risk area into 4000-6000 acre blocks, thus reducing 
the risk of a large scale incident burning even larger watersheds. Figure 17 shows the intended size 
of blocks to protect across the landscape. It is not intended as an exact display of actual locations. 
Watershed level or project preattack, or equivalent plans will propose actual locations.
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Fire behavior is the most important component. Fire occurrence may vary over time due to changes 
in lightning and recreation patterns. Due to this changing pattern, and practical treatment operations, 
treatment should not be precluded in areas of low-moderate risk if fire behavior is indicated as high.

Implementation of fuel breaks within late seral stands would result in habitat degradation within the fuel 
breaks and increase the amount of edge in cases where the fuel breaks go through intact stands. This 
impact would not be as great in cases where the fuel breaks go along existing edges of intact stands. 
Therefore, avoid locations which would split large blocks of late seral habitat. Place fuel breaks only 
along the edges of significantly large patches of late seral habitat/suitable NRF where a high risk of 
large scale loss exists.

Attempt to locate fuel breaks on the landscape near concentrations of early or mid-seral stands. Where 
spotted owl dispersal habitat is heavily dependent on concentrations of mid seral stands that are also 
candidates for fuel break treatment, do not concentrate these treatments in time, but spread out these 
treatments to minimize possible short-term impacts to dispersal habitat.

Give priority to treatment near the rural interface and high density recreation areas.

Give priority to treatment in or near recent stand replacement events. See also the Salvage section.

See also section on Treatment Amounts for “between watershed” priorities and additional consideration 
of tradeoffs between treatment and late seral habitat.
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Stand Criteria

Fuel Break Width
The fuel breaks should be approximately 400 feet (horizontal distance) wide and located on defendable 
ground, such as roads and ridgetops. For practical reasons, fuel break treatments may go through 
pockets of less than high fire risk. Figures 10-12 display the desired stand condition after treatment.

Interlacing Crowns and Understory Trees
Where there are interlacing crowns, remove only those green trees needed to eliminate the interlacing. 
Thin understory to a spacing of not less than six feet between crowns.

Prescribed Burning
Where fuel breaks are created using young stand thinning or density management, follow those 
treatments with prescribed burning within the fuel break.

LWM Guidelines
LWM guidelines in fuel breaks are determined by levels of acceptable fuel risk. Leave LWM in the 
following ranges:
• in 0-9” diameter material, leave 2-10 tons per acre;
• in 9-20” diameter material, leave 10-15 tons per acre; and,
• in 21”+ diameter material, leave 5-10 tons per acre, for a total of 17-35 tons per acre, where this 

material does not compromise the integrity of the fuel break.

Brush Piles
For connectivity, provide dispersed, variable spaced small piles (3-5 feet high and 6-10 feet in diameter) 
where they do not compromise the integrity of the fuel break. Hand-piling small (<9”) fuels into well-
dispersed brush piles will provide habitat for various small mammals, birds, reptiles, amphibians, 
arthropods, fungi, mosses, lichens, bacteria and viruses. A wide variety of life forms respond favorably 
to the presence of concentrations of woody debris; hiding, denning and nesting cover, as well as 
foraging opportunities are afforded there. Providing those habitat values via the management of 
dispersed brush piles in ridge top fuel breaks greatly increases the probability that many of the species 
associated with late seral forests will be able to successfully negotiate and cross, if not forage, or even 
place a den or nest there.

Snags and Stumps for Bats
Since large snags are the best habitat, do not cut them all. Meet fuel break requirements, yet leave 
some of the largest snags. It has recently been learned through radio-tracking studies that several 
species of forest-dwelling bats utilize large snags on ridges. They are apparently drawn to these 
structures because of the favorable temperature regimes afforded within. Snags on ridges, especially 
the larger, taller ones intercept significantly greater amounts of solar radiation than do similar sized 
snags on lower slope positions. The larger a snag is the more solar radiation it can directly intercept 
and the lower its surface area-to-volume ratio is, which results in a slower rate of heat loss. These 
larger ridge top snags can provide thermally
 advantageous roosting and maternity colony sites that smaller ridge top and similar-sized but lower 
slope position snags cannot.

When cutting snags or trees on ridgetops, cut stumps as high as reasonably possible. It has also been 
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recently learned that stumps with adequate amounts of thick bark (usually Douglas-fir) located where 
they are exposed to direct sunlight, can provide roosting sites for bats. Thermal advantages similar to 
those seen in ridge top snags seem to be present in these stumps. It is the crevices within and behind 
the thick bark that the bats are using. The taller a stump, the more it offers the same type of niches as 
do the snags. Hence, the recommendation that any large trees or snags needing to be felled get cut off 
as high above ground as is reasonably possible.

Emphasizing the retention of the largest snags available, where the snag does not compromise the 
fuel break integrity, as well as sawing trees and snags far above the ground, will greatly decrease the 
negative affects the establishment of these fuel breaks might otherwise have on forest-dwelling bats.

Large Hardwoods
Emphasize the retention of large hardwoods in ridge top fuel breaks. The retention of large hardwoods 
in ridge top fuel breaks is emphasized because of their general longevity and propensity to form 
cavities. Numerous forest-dwelling species directly and indirectly depend on natural cavities in trees; 
many of those species are not only associated with late seral forests, but play integral roles in forest 
ecology. Where the cavity-prone large hardwoods are present, or are likely to be present in the future if 
smaller hardwoods on site are retained, emphasize their retention.

Nonnative Plants and Noxious Weeds
Avoid direct and indirect introduction of nonnative plants and noxious weeds. If it is determined that it 
will be beneficial to establish vegetation on a fuel break, use only local, native seed sources.

Ground-breaking equipment used in the preparation and maintenance of these fuel breaks should be 
thoroughly washed, outside of the LSR, before being brought to the work site.

Fire Management Plan
The Fire Management Plan included in this assessment provides additional criteria for fire and fuel 
related activities.
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Treatment Amounts and Implementation Schedule

Estimate of Maximum Treatment Area

An estimate of the maximum extent of fuel break treatments on the LSR landscape was assessed by 
a GIS procedure. The size of blocks to protect by fuel breaks was considered by the core team to be 
roughly equivalent to the sub-basin layer on the Umpqua National Forest, about 6,000 acres (Figure 
17). These watersheds are smaller than the fifth-field watersheds (HUC5), and larger than HUC6 
watersheds. The watershed boundaries are generally on ridgetops, where most of the fuel breaks are 
expected to be placed. In addition, fuel breaks are most feasible along existing roads. Therefore, 200’ 
buffers were placed along each side of sub-basin watershed boundaries, and intersected with roads, 
high fire risk areas, late seral vegetation, and suitable owl habitat. This results in a very high estimate, 
since funding levels, access, and other ecological and practical project considerations will necessarily 
limit the amount of this treatment. However, it does provide a first estimate of the maximum amount that 
might be done for the purposes of estimating potential impacts of the treatment. The results from the 
Umpqua are extrapolated to the rest of the LSR network proportional to LSR size (Table 45).

The amounts in Table 45 are exempted from further REO for a period of five years. For tracking 
purposes, these amounts are displayed by LSR administrative unit. If proposed treatments would 
exceed the amount listed by individual LSR administrative unit, coordination with other units in that LSR 
will be needed to assure that the amount listed as exempt from
REO review is not exceeded for that LSR as a whole.
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Treatment Habitat Impacts
There are approximately 16,000 acres within a 400 foot wide strip centered on the ridges which 
delineate the recognized subbasins on the Umpqua portion of LSR 222. Full implementation of the 
fuel break prescription in all high and moderate fire risk acres in that strip would result in a total of 
approximately 13,500 acres being treated. Of that 13,500 acres of moderate and high fire risk, 7500 
acres are currently considered to be suitable NRF habitat (3.6 percent of all NRF in the Umpqua 
portion of LSR 222), and 5200 acres are classified as late seral (3.5 percent of all late seral stands in 
the Umpqua portion of LSR 222). Implementation of the fuel break prescriptions in late seral stands 
would result in habitat degradation within the fuel breaks and it would increase the amount of edge in 
cases where the fuel breaks go through intact stands. This impact would be not be as great in cases 
where the fuel breaks go along existing edges of intact stands. In addition, rather than constructing a 
large network in only a few years, spreading the construction of fuel breaks over time would lessen the 
impact.

Research conducted within and adjacent to the South Cascades LSR network indicates that spotted 
owls avoid suitable NRF that has been “degraded”. This effect appears to last for decades. Because 
of the potential to degrade 3-4 percent of the currently suitable NRF (at least within the Umpqua NF 
portion of LSR 222) and, because fragmentation of late seral stands is a regionally recognized concern, 
it is recommended that fuel breaks not be located where large blocks of late seral stands would be split. 
Also, it is recommended that fuel breaks only be placed along the edges of significantly large patches 
of late seral habitat/suitable NRF where a high risk of large scale loss exists.

The overall extent of the impact to current amounts of NRF and late seral stands that would result from 
full implementation of the fuel break concept as proposed on the Umpqua portion of
LSR 222 is difficult to estimate because the information required for the analysis was not readily 
available from the other administrative units. Because of this, the effects of implementing a fuel break 
proposal similar to the one used in the example for the Umpqua NF portion of LSR 222 could not be 
evaluated. However, an estimate extrapolated from the Umpqua portion is provided in Table 45.

REDUCE FUEL LOADING IN STANDS UNDER 80 YEARS

Objective
The objective is to make stands less susceptible to large-scale disturbances while accelerating 
development of late-successional conditions and minimizing treatment risk to late seral habitat.

The objective is to increase the ability to safely and effectively conduct initial attack fire control 
activities. The objective is to focus on the reduction of smaller fuels.

Prescribed burning is intended to reintroduce fire into the ecosystem in high risk areas on the upper 
third of slopes with the objective of reducing the risk of large scale stand replacement fires.

With the use of these treatments, fuels across the landscape will begin to approximate amounts typical 
of pre-fire exclusion conditions, and the potential for large scale disturbance will be reduced.

Negative short-term effects to late-successional forest-related species are outweighed by the long-term 
benefits to such species and will not lessen short-term functionality of the LSR as a whole.

Agencies having an interest in LSR projects proposed under these criteria should continue to be given 
the opportunity to participate in project development.

Timber volume production is only incidental to these objectives and is not, in itself, one of the objectives 
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of the treatment. Creation or retention of habitat for early successional forest-related species is not a 
treatment objective.

Appropriate Treatments
Appropriate treatments to reduce fuel loading include young stand thinning, density management, and/
or by the use of prescribed fire.

Landscape Criteria and Priorities
Treat areas of high fire risk fuels or east of the Cascades in LSR 227 (Map 8).

Treat where the highest probability exists of high intensity wildfire spreading into late seral habitat.

Identify high priority blocks for treatment.

Prescribed burning projects should be planned in such a way that present year projects are adjacent 
to past year accomplishments. In this way, large areas will benefit from the reintroduction of fire. A 
scattering of small areas would not be as effective.

Priority will be younger stands, dry sites (90-270 degree aspects, upper slopes), plant series with pines, 
and areas adjacent to fuel breaks.

Treat around, but outside of, owl activity centers to minimize future risk to core from fire disturbance.

Stand Criteria
For young stand thinning, use REO exemption criteria 4/20/95.

For density management, use REO exemption criteria 7/9/96. Per REO exemption letter, avoid thinning 
where mid-seral stands under 80 years old are, or soon will be, nesting, roosting, and foraging habitat.

See also root disease guidelines, page 138.

For prescribed fire, also follow guidelines from prescribed fire plan.

Use Snag and LWM criteria, page 130.

Treatment Amounts and Implementation Schedule
Of the 192,000 acres of early/mid seral stands estimated to be in high fire risk areas, treat 54,000 acres 
(upper third of slopes) over a 20 year period, or 2700 acres per year (Table 46).

These amounts are exempt from REO review for a period of five years. For tracking purposes, these 
are displayed by LSR administrative unit. If proposed treatments would exceed the amount listed by 
individual LSR administrative unit, coordination with other units in that LSR will be needed to assure 
that the amount listed as exempt from REO review is not exceeded for that LSR as a whole.

Note: Treatments in this assessment are organized by primary objective. As such, there are significant 
overlaps between these acres and those identified elsewhere in this assessment.
Specifically, there are overlaps with stands under 80 years old identified with a primarily objective of 
density management, and with stands under 80 years old with a density management emphasis in pine 
stands.
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REDUCE FUEL LOADING IN STANDS OVER 80 YEARS

Objective
The goal of prescribed burning in the LSRs is to:

1. Protect or enhance stand conditions for old growth associated species, and
2. Reduce the risk of large scale, high intensity disturbances.

Prescribed fire is recognized as a valuable tool to meet LSR objectives, especially in southwest Oregon 
where fire is such an integral part of ecosystems function. With the use of these treatments, fuels 
across the landscape will begin to approximate amounts typical of pre-fire exclusion conditions, and the 
potential for large scale disturbance will be reduced. Reducing the potential for large scale disturbance 
will lower smoke emissions, and reduce the cost of wildfire suppression.

Negative short-term effects to late-successional forest-related species are outweighed by the long-term 
benefits to such species and will not lessen short-term functionality of the LSR as a whole.

Agencies having an interest in LSR projects proposed under these criteria should continue to be given 
the opportunity to participate in project development.

Appropriate Treatments
Both management ignited and naturally ignited prescribed fire are appropriate methods.

Landscape Criteria and Priorities
Treat areas of high fire risk fuels or east of the Cascades in LSR 227 (Map 8).

Treat to protect the largest blocks of late seral habitat. Where areas of fire refugia are identified in 
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watershed analyses, fire is not recommended.

Focus treatments in areas furthest removed from known owl sites.
Prescribed burning projects should be planned in such a way that present year projects are adjacent 
to past year accomplishments. In this way, large areas will benefit from the reintroduction of fire. A 
scattering of small areas would not be as effective.

Priority will be younger stands, dry sites (90-270 degree aspects, upper slopes), plant series with pines, 
and areas adjacent to fuel breaks.

Stand Criteria
For prescribed fire, follow guidelines from prescribed fire plan.

Maintain variability within stand. Application of prescribed fire will vary in extent and frequency of 
application, and intensity of burning. The variability in applications should be related to the fire return 
intervals for the specific area, current ecosystem needs, and the wildfire risk analysis contained in this 
assessment.

Treatments will focus on the reduction of smaller fuels. The objective is not elimination of LWM.
Both types of ignition need a project specific prescribed burn plan that meets current agency direction. 
In addition, a prescribed natural fire plan must be approved prior to the use of naturally ignited 
prescribed fire.

For prescribed fire, follow guidelines from prescribed fire plan.

Maintain variability within stand. Application of prescribed fire will vary in extent and frequency of 
application, and intensity of burning. The variability in applications should be related to the fire return 
intervals for the specific area, current ecosystem needs, and the wildfire risk analysis contained in this 
assessment.

Treatments will focus on the reduction of smaller fuels. The objective is not elimination of LWM.
Both types of ignition need a project specific prescribed burn plan that meets current agency direction. 
In addition, a prescribed natural fire plan must be approved prior to the use of naturally ignited 
prescribed fire.

Prescribed fire operations will implement the same suppression guidelines as wildfire suppression 
activities to minimize adverse impacts to late-successional habitat.

Prescribed fire projects and prescriptions will be designed to contribute to attainment of aquatic 
conservation strategy objectives.

Keep as many large trees as possible, i.e. keep the percentage of the burned area below 15 percent 
in high intensity fire behavior and create snags, canopy gaps, and patchy understory for developing 
multiple canopy layers, large woody material, and future understory trees.

The stand is at risk due to an overstocked understory, or is in an area where fire exclusion has 
increased fuel loading to the point of potential extreme fire behavior.

A number of treatments may be utilized to reduce fuel loading and reduce the risk of large scale fire. 
Underburning could be used where stand densities, presence of ladder fuels, and fire intolerant species 
don’t make it impractical. In cases where underburning is impractical, hand piling of fuels can be used 
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to reduce the risk of stand replacement fire, when high fuel loads are concentrated in contiguous 
stands. These treatments should be designed to retain an adequate amount of large woody material. 
The upper third of southerly slopes should receive priority for treatment. Sufficient snags of various 
species and size should be retained to ensure future recruitment of large woody material.

Treatment Amounts and Implementation Schedule
Of the 189,000 acres of late seral stands estimated to be in high fire risk areas, treat 48,000 acres 
(upper third of slopes) over a 20 year period, or 2400 acres per year (Table 47)

These amounts are exempt from REO review for a period of five years. For tracking purposes, these 
are displayed by LSR administrative unit. If proposed treatments would exceed the amount listed by 
individual LSR administrative unit, coordination with other units in that LSR will be needed to assure 
that the amount listed as exempt from REO review is not exceeded for that LSR as a whole.
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RISK MANAGEMENT IN STANDS OVER 80 YEARS WITH PINE

Objectives
The objective of treatments is to reduce moisture competition to favor the native pine species.
This will serve to maintain the seral pine component and associated habitat by enhancing the vigor of 
trees. This will help avoid undesirable losses due to bark beetles. See also applicable objectives in the 
7/9/96 REO exemption criteria.

Appropriate Treatments
Remove competing vegetation not exceeding 24” diameter near important dominant and predominant 
pines.

Landscape Criteria and Priorities
In the South Cascades LSRs, pines will generally be found in low elevations and in the Oregon
White Oak Plant Series north of the Rogue-Umpqua Divide, and at mid to low elevations south of the 
Rogue-Umpqua Divide in the Douglas-fir, Oregon White Oak, and White Fir Plant Series.
In some areas, moisture stress related to high stocking levels is placing large numbers of important 
older pines at risk.

This treatment is particularly important in landscapes where pines provide important, possibly the only, 
large tree structure (e.g. Oregon White Oak Series). Although this treatment may be done is certain 
late-seral and old-growth stands, owl home ranges will generally be avoided.

Stand Criteria
Follow applicable portions of the 7/9/96 REO exemption criteria for commercial thinning. For prescribed 
fire, also use guidelines from the prescribed fire plan.

Follow the “Guidelines to Reduce Risks...” portion of the ROD standards and guidelines (ROD
C-12,13). Clear around important dominant and predominant overstory pines where these
trees are clearly at risk due to stocking levels (as evidenced at least in part by past mortality), 
the expected mortality would significantly reduce the functionality of the stand as habitat for late-
successional forest related species in the short and long-term, and the mortality is not needed to 
contribute to a current snag deficit.

Remove competing vegetation, as needed, up to 24” diameter to the drip line plus 20 feet. In those 
situations where risk of mortality is caused predominantly by trees greater than 24” diameter, individual 
trees may be killed and left standing.

When not using prescribed fire, leave all snags and LWM, subject to operational safety concerns, 
unless precluded by criteria under “Reduce Fuel Loading in Stands Over 80 Years” elsewhere in this 
chapter.

This treatment may also be applied to complex mid-seral stands less than 80 years old where all other 
conditions above are met.
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Treatment Amounts and Implementation Schedule
Table 48 provides an estimate of the maximum amount of candidate acres. For a variety of reasons, 
many of the estimated 115,500 acres will not be treated. Project level analysis is expected to show that 
some of these acres will not need additional treatment to maintain late seral characteristics. Some will 
be in spotted owl territories and be avoided. In addition, significant acres will be dropped from further 
consideration due to economics, road access, logging systems, non-treatment recommendations in 
riparian reserves, other standards and guidelines, and REO 7/9/96 criteria.

A conservative, closer estimate of actual treatment is approximately 10 percent of this, or
11,500 gross acres. This amount of treatment would result in a cleared area equivalent of 1,390 acres. 
These amounts are exempt from further REO review for a period of 5 years.
Treatment proposals exceeding this rate remain subject to REO review.

For tracking purposes, these amounts are displayed by LSR administrative unit. If proposed treatments 
would exceed the amount listed by individual LSR administrative unit, coordination with other units in 
that LSR will be needed to assure that the amount listed as exempt from
REO review is not exceeded for that LSR as a whole.



B-26 

Appendix B-LSRA Assessment Ch. 3 and 5

B-27

Appendix B-LSRA Assessment Ch. 3 and 5



B-28 

Appendix B-LSRA Assessment Ch. 3 and 5

B-29

Appendix B-LSRA Assessment Ch. 3 and 5

 TREATMENTS AND CRITERIA FOR SALVAGE

INTRODUCTION

This section includes criteria, which, if followed together with the Standards and Guidelines for
Salvage found on pages C-13 through C-16 in the ROD, will result in an exemption, for a limited time 
and amount of treatment, from the necessity of REO review for salvage activities.

As such, these criteria allow only very conservative amounts of salvage. These criteria are not 
standards and guidelines, and projects meeting LSR salvage standards and guidelines, but not fitting 
these criteria, should continue to be forwarded to the REO for review.

BACKGROUND

Salvage inside LSRs was recognized as a contentious issue in Forest Ecosystem Management: 
An Ecological, Economic, and Social Assessment (FEMAT, July 1993). Three prescriptions were 
considered at that time, from no salvage to salvage with minimal guidelines. Prescription 2, limited 
salvage in LSRs, was carried forward and incorporated in the ROD.

The advantages were listed in FEMAT:
“Valuable trees that are dead can be used for commercial purposes with the attendant employment 
and economic benefits. These logs cannot be exported and so must be processed within the region. 
Increased fire danger or risk to insect and disease resulting from large accumulations of dead trees can 
be reduced in an economically feasible fashion.
Avoided are the perceptions of economic waste if patches of dead trees are not salvaged.” (FEMAT, 
II-18).

The disadvantages were also described:
“There is potential risk to watersheds from roads and soil disturbance associated with salvage 
operations. If hypotheses about effects of management prove incorrect, salvaged areas may be 
adversely affected in terms of their short and long-term contributions to the achievement of Late-
Successional Reserves. Certain segments of the public will be distrustful of agency motives whenever 
salvage is allowed inside a Reserve, particularly when such salvage occurs in portions of the Reserve 
that contain (or contained) trees considered to be true ‘old growth’ or ‘ancient forest’.” (FEMAT, II-18).

The ROD provides direction for salvage and states, “Salvage guidelines are intended to prevent 
negative effects on late-successional habitat, while permitting some commercial wood volume removal.” 
(ROD C-13). The core team has not found a biological rationale for salvage. The following approaches 
and criteria for salvage are meant to minimize effects to late-successional species. The decision to 
salvage must be based on site-specific conditions, with the understanding that salvage operations 
should not diminish late-successional habitat suitability now or in the future. Standards and Guidelines 
for salvage are found on pages C-13 through C-16 in the ROD.

It is hoped that the following approaches, criteria, and process considerations will eliminate the need 
for each interdisciplinary team to reconsider the philosophical debate concerning whether salvage is 
generically appropriate in LSR allocation, and instead concentrate on if and where salvage helps meet 
Plan and LSR objectives for a given stand replacement event.

TWO APPROACHES TO SALVAGE
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In this assessment, criteria for two conservative approaches to the salvage of dead wood are 
recommended:
• an Area Salvage Approach that suggests a landscape perspective to determine leave needs for 

large dead wood, and,
• a Fire Risk Reduction Approach through the use of fuel breaks after stand replacement events.

These are considered by the core team to be complementary approaches after large stand replacement 
events. They may be effectively used together in such a project. After small stand replacement events, 
they are considered to be alternative approaches. The use of both approaches on any one acre, 
conducted in subsequent years, could raise an issue of cumulative effects due to repeated entry.

AREA SALVAGE APPROACH

The following are background, rationale, criteria, and examples for this approach.

Background

This LSR assessment shows that approximately 20 to 36 percent of the South Cascades LSR network 
currently supports early seral vegetation. Most of these acres are in plantations, which are generally 
low in down wood and snags because of management objectives and activities prior to the allocation to 
LSR. Increasing the dead wood in these managed early and mid-seral portions of the landscape will be 
accomplished primarily during density management thinning treatments in those stands needing such, 
and with the mortality process over time.

Where stand replacing events convert late seral stands to early seral stands, the issue of where and 
how much of the dead material to leave is presented.
Since the early seral portion of the landscape is generally low in dead wood, there is more early seral 
on the landscape than desired, and because the natural process following stand replacing events 
leaves much higher levels of dead wood than management practices have left in the past, the area 
salvage approach focuses on retaining most of the dead wood input following stand replacing events, 
while taking a landscape look to determine snag needs for a given site. Salvage decisions must also 
recognize the increased risk of reburn following stand replacing events, and that adjoining late seral 
stands likely have increased fuel levels because of fire exclusion over the past 60 years.

In the natural process, stand replacing fire events add large amounts of dead wood to the system 
(Spies, Franklin, and Thomas, 1988). A conservative approach to salvage needs to recognize the 
contribution of these peak events, and leave a substantial portion of that material in place to provide for 
habitat needs through early, mid-seral, and into late-seral stages. A review of the research on decay 
rates of snags and down wood suggests that much of the material 16 inches or greater in diameter 
would remain on a site (unless a subsequent reburn occurs) until the next forest stand could begin to 
input this size of material again.

Overview of the Area Salvage Approach

The ROD clearly indicates that “typical levels”, not all material, need to be left (ROD, C-15). It suggests 
salvage is appropriate to remove those levels, or concentrations, above typical. The problem then is 
to define typical levels for this LSR network. Although we do not know of numerous plots measuring 
added dead wood immediately following stand replacing events in these LSRs, we suggest that there 
are data available. The live tree data from ecology plots can be used to define “typical levels”, since 
this live biomass represents that material available to stand replacing events in the near future. Since 
fire exclusion has resulted in additional dead wood primarily in the smaller size classes, and because 
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the smaller size classes are typically consumed in the stand-replacing portions of fire, we can use the 
larger diameter live tree data from ecology plots to represent “typical” levels of additional dead wood 
following stand replacing events (Table 49 and Table 50).

In this approach, median density within the high intensity (>10 acre, <40% canopy) portions of stand 
replacement events are compared to the median live trees/acre for the applicable plant series. Median 
density, and not the mean, is suggested to represent “typical” levels, due to the sometimes non-normal 
distribution across the unmanaged landscape.

Where density in the stand replacement area exceeds the live tree density of the plant series, a salvage 
opportunity generally exists, since the density exceeds the “typical” density of the plant series across 
the landscape.

The amount of dead wood removal is then defined by the difference between the density in the stand 
replacement area and the density of the “typical” levels of dead wood following stand replacement 
events, determined from the landscape plant series information. For example, if the density of the stand 
replacement area were 20% above that of the typical density, that amount could be removed, leaving 
the typical density after treatment. Since reducing snag density on each acre would be operationally 
hazardous, small patch clearcuts or group selection cuts are used, limited to 20% of the stand 
replacement area.

Likewise, where density in the stand replacement area is lower than the “typical” density of the plant 
series across the landscape, salvage is not generally indicated. However, since the decision to salvage 
is not determined solely by this “compare the numbers” procedure, but by additional landscape and site 
factors, exceptions to both cases are expected. Examples are provided.

Objectives

1. The purpose of these criteria are to provide an approach to salvage for the South Cascades
LSR network that is responsive to the ROD standards and guidelines; one that maintains most of the 
large amounts of dead wood that are contributed to the landscape following stand replacement events; 
and one that results in an exemption from further REO review for conservative amounts of salvage.

2. These criteria apply within the entire South Cascades LSR network. They may not always apply to a 
given project. It may be more appropriate to seek REO review at the time of project development where 
specific vegetation types, local issues, or objectives do not fit within these criteria, or where silvicultural 
prescriptions are needed other than as described below.

3. Exempted salvage must still comply with all pertinent S&Gs in the ROD and with other statutory and 
regulatory requirements (e.g. National Forest Management Act, Federal Land Management Policy 
Act, National Environmental Policy Act, Endangered Species Act, Clean Water Act). Interagency 
cooperation, monitoring, and adaptive management are key components of the ROD and were 
key assumptions underlying the development of these criteria. Agencies having an interest in LSR 
projects proposed under these criteria should continue to be given the opportunity to participate in 
project development. Additionally, field units are strongly encouraged to engage in intergovernmental 
consultation when developing projects.

4. Creation or retention of habitat for early successional forest-related species is not a treatment 
objective.

Landscape Decision Process Criteria for Area Salvage
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Summarize Candidate Stands

1. Determine the stand replacement (>10 acres and <40% canopy closure) area(s) of the event.

2. Sample to determine the median density of live trees and newly created dead wood in the 
replacement area(s) of the event, by plant series. Where the stand replacement event includes 
allocations other than LSR, sample the entire LSR portion of the stand replacement area.

Compare to Reference Conditions

3. To get an initial indication of salvage treatment opportunity, compare the median density in each 
Plant Series of the stand replacement area(s) to the median density of the “typical” levels, for each 
Plant Series in Table 49 or Table 50.

If the median density, by Plant Series in the potential treatment area is higher than the median of that 
Series from the table, then the initial indication is that a salvage opportunity exists.
Likewise, if the density in the stand replacement area(s) is less dense than the median from the tables, 
it would suggest that salvage is not initially indicated for that Plant Series.

Consider Additional Factors

4. Regardless of what is initially determined in step 3, consider additional landscape and other site 
factors when deciding whether or not to salvage. Consider the location and concentrations of dead 
wood as it relates to slope position, aspect, fire history and risk, specific wildlife needs, adjoining 
allocations, access, logging systems and costs, reforestation and restoration opportunities, etc.

Decide about Salvage Treatment

5. Line officer makes a project decision after consideration of all the issues, consistent with all 
applicable standards and guidelines.

Treatment Standards for Area Salvage

1. Due to the safety concerns associated with operations within snag patches, use small patch 
clearcuts or group selection type harvests, rather than a partial harvest spread across the stand 
replacement area.

2. To enhance connectivity for certain small mammals and other species, keep treatment patch size 
small. For example, ten, five acre units are preferable to one, fifty acre unit.

3. Use the following table to determine the maximum salvage treatment area:
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Where replacement area density is
above reference density by this
percentage,

Then remove no more than this percentage
of the total stand replacement acres in LSR.

0-10% 10%
11% 11%
12% 12%
13% 13%
14% 14%
15% 15%
16% 16%
17% 17%
18% 18%
19% 19%

20% or greater 20%
Where replacement area density is below reference density by any percentage, then
remove no more than 10% of the total stand replacement acres in LSR.

4. Vary the size of material left in the stand replacement area (ie. do not remove only few acres of 
the largest diameter material, or large acres of the smallest diameter material). Keeping in mind 
the variability of natural stands, maintain variability within the stand replacement area. Maintain 
approximately 10 percent of the area in patches of the highest pre-treatment density, and 10 percent of 
the area in patches of the lowest pre-treatment density.

5. The retained wood should be in various sized patches in environments where it is most likely to 
persist, for example, in riparian areas, bottom thirds of slopes, and on north and east aspects.

6. Within the limits of acceptable fire risk, in areas capable of northern spotted owl habitat (ie. not
Lodgepole Pine Series), and where no dead wood biomass created by the stand replacement event is 
16 inches dbh or greater, leave 13-15 percent cover in 4” diameter and larger dead wood to meet the 
habitat needs of the small mammal prey base. Leave mostly the larger diameter material, keeping in 
mind the objective (Carey, A.B., and M. L. Johnson, 1995). Retain existing piles, and/or pile some of 
the remaining down logs to enhance site conditions.

7. To the extent practicable, leave and protect from disturbance, all snags and LWM that were present 
prior to the stand replacement event.

8. Impacts to LWM decay classes III, IV, and V during salvage harvest will negatively effect habitat 
quality. These pieces still function as refuge habitat for some late successional species. Use yarding 
techniques to minimize disturbance to this LWM.

9. Reforestation using genetically selected trees may not always provide the greatest benefits to old-
growth development and stand heterogeneity. Consider allowing natural seeding where seed sources 
are present.

10. Roads influence habitat fragmentation, can change the character of favorable disturbances, and 
provide corridors for spread of undesirable species. Road construction is not recommended with 
the exception of short, temporary native surface roads which can be obliterated within the same 
operating season. Where road construction is needed, these roads should be obliterated prior to the 
end of the project. Road construction within Riparian Reserves should follow watershed analysis 
recommendations and Riparian Reserve standards and guidelines.
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Approach is Conservative

This approach is conservative in at least three ways:

• Use of the median as a reference will generally result in no more than half of the stand replacement 
areas being salvaged.

• Where densities exceed the reference median by more than 20%, the area of salvage is limited to 
a maximum of 20%. In the other case, where densities are lower than the median of the reference 
plant series, and other factors still lead the decision maker to salvage, these criteria limit the 
salvage to 10% of the stand replacement area.

• These criteria limit the REO exemption to five years, and to a cumulative, maximum salvage 
treatment area of 1% of LSR, by administrative unit.

Examples of Landscape Decision Process for Area Salvage

These examples are not meant to be exhaustive. They attempt to clarify the above process criteria, 
demonstrate the importance of the interdisciplinary process, clarify that salvage is a treatment decision 
of a line officer, and highlight the conservative nature of salvage treatments using these criteria. 
As indicated earlier, these criteria, (and examples) may not apply to all projects, therefore, projects 
consistent with ROD standards and guidelines, yet not following these criteria, should still be forwarded 
to REO for review.

Example 1.

Summary of Candidate Stands

A 35 acre fire, all in LSR, created 10 acres of stand replacement area. The stand replacement portion 
was within the ABCO plant series, in the southern portion of the LSR network. Eleven plots were 
taken to estimate live tree and newly created dead wood density within the 10 acre stand replacement 
portion. The median density was 19 per acre, in live trees and newly created snags or LWM. It ranged 
from 16-23.9” DBH.

Comparison to Reference Condition

Table 50 suggests the median for this DBH range, in the ABCO series, is 24 per acre. The initial 
indication is that since the candidate stand is under the reference density, no salvage be conducted.

Additional Considerations

The nearby vicinity and surrounding landscape (approximately 10,000 acres) contain a high percentage 
of previously managed early and mid-seral stands, which contain few snags and little down wood.

Salvage Treatment Conclusion

Salvage is not indicated.

Example 2.

Summary of Candidate Stands
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A 50 acre fire, all in LSR, created 10 acres of stand replacement. The stand replacement portion is 
within the PSME plant series, in the northern portion of the LSR network. The summary of eleven plots 
within the stand replacement portion showed a median density of 50 snags and live trees/acre, ranging 
from 20-36 inches DBH.

Comparison to Reference Condition

Table 49 suggests the median density for this DBH range is 38 per acre. Since the candidate stand is 
32% more dense than the reference condition, the initial indication is that a salvage opportunity exists 
that might remove up to 20% of the area, or 2 acres.

Additional Considerations

The nearby vicinity was mostly late seral, which contained snags and LWM consistent with late seral 
stands.

Salvage Treatment Conclusion

Using these criteria, salvage of up to 2 acres is a treatment opportunity.

Example 3.

Summary of Candidate Stands

A 5,000 acre fire created 1,000 acres of stand replacement, with 600 acres of that in a
Wilderness Area, and 400 acres in LSR. The stand replacement portion was in the northern portion of 
the LSR network, and included two different plant series, 700 acres in ABCO and 300 acres in PSME.

Thirty plots were taken within the LSR in each plant series. The median density was 42 per acre in 
ABCO, and 45 per acre in PSME, in stems 16” DBH and greater. The DBH range in both series was 
from 16”-24” and greater.

Comparison to Reference Condition

Table 49 suggests the median reference density for the ABCO series with diameters greater than 
16” is 52 per acre. The candidate stands are 20% less dense than the reference, therefore the initial 
indication is for no salvage in the ABCO portion.

Table 49 suggests the median reference density for the PSME series with diameters greater than 16” is 
49 per acre. The candidate stands are 8% less dense than the reference, therefore the initial indication 
is for no salvage in the PSME portion.

Additional Considerations

Within the Wilderness, the fire has created significant new inputs of dead wood that will not be 
salvaged.

Within the LSR, the ABCO potential salvage areas are not in the vicinity of spotted owl nests, have 
access such that additional road construction would not be required, and includes portions of higher 
density than the overall median.
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Within the LSR, the PSME potential salvage areas are on upper slopes in the high Cascades lightning 
zone, and require only temporary road construction for access.

Salvage Treatment Conclusion

Since the fire has created significant new inputs of dead wood in Wilderness that will not be salvaged, 
the decision maker may conclude that salvage is an opportunity, limited to 10% of the ABCO area in 
LSR. Likewise in the PSME area, the decision maker may conclude that salvage is an appropriate 
treatment, limited to 10% of the PSME area in LSR.

On the other hand, since the risk of reburn may remain high in the adjacent Wilderness, and reburn 
may result in significant reduction to the newly created dead wood, the decision maker may conclude 
that salvage in the LSR is not an appropriate treatment.

Example 4.

Summary of Candidate Stands

A 5,000 acre fire created 1,000 acres of stand replacement, with 600 acres of that in a Matrix allocation, 
and 400 acres in LSR. The stand replacement portion was in the northern portion of the LSR network, 
and included two different plant series, 700 acres in ABCO and 300 acres in PSME.

Thirty plots were taken within the LSR in each plant series. The median density of trees and newly 
created dead wood was 62 per acre in ABCO, and 59 per acre in PSME, in stems 16” DBH and 
greater. The DBH range in both series was from 16”-24” and greater.

Comparison to Reference Condition

Table 49 suggests the median reference density for the ABCO series with diameters greater than 16” 
is 52 per acre. The candidate stands are 19% more dense than the reference, therefore the initial 
indication is to salvage in the ABCO portion.

Table 49 suggests the median reference density for the PSME series with diameters greater than 16” 
is 49 per acre. The candidate stands are 20% more dense than the reference, therefore the initial 
indication is that a salvage opportunity exists in the PSME portion.

Additional Considerations

Within the Matrix, the fire has created significant new inputs of dead wood that are likely to be salvaged.

Within the LSR, the ABCO potential salvage areas are near spotted owl nests, in riparian areas or on 
the lower third of slopes where lightning fire starts are less frequent, and would require additional road 
construction.

Within the LSR, the PSME potential salvage areas are on mid-slopes on northerly aspects.

Salvage Treatment Conclusion

Since the fire has created significant new inputs of dead wood in Matrix, where significant amounts of 
salvage are expected, the decision maker may conclude that salvage within the
LSR is not a prudent treatment.
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Example 5.

Summary of Candidate Stands

A 150 acre fire, all in LSR, created 100 acres of stand replacement area. The stand replacement area 
is within the ABCO plant series, in the southern portion of the LSR network.

Fifteen plots were taken to estimate live tree and newly created dead wood density in the 100 acre 
replacement area. The median density was 27 per acre, all in standing snags. The diameters were all 
24 inches DBH, or larger.

Comparison to Reference Condition

Table 50 suggests the median reference density for the ABCO series, southern portion, greater than 
24” DBH, is 28 per acre. The initial indication is that since the candidate stand is below the reference 
density, salvage is not indicated.

Additional Considerations

The stand replacement area is on the upper third of south-facing slopes. The snags have interlacing, 
dead crowns. It is in the high Cascades lightning zone. The surrounding landscape is largely composed 
of late seral stands.

Salvage Treatment Conclusion

Even though the density is below the reference condition, the decision maker decides that the risk of 
reburn is high enough that an area salvage worth considering, limited to 10% of the area, or 10 acres. 
In addition, the project team considers the addition of fuel breaks within the stand replacement area.

Example 6.

Summary of Candidate Stands

A 75 acre fire, all in LSR, created 25 acres of stand replacement area. This portion was all within the 
TSHE series, in the northern portion of the LSR network. Eleven plots were taken to estimate the live 
tree and newly created dead wood density within the 25 acre replacement area. The median density 
was 76 snags per acre, all larger than 22 inches DBH.

Comparison to Reference Condition

Table 49 suggests the median for this DBH range, in the TSHE series, is 38 snags per acre larger than 
22 inches DBH. Since the candidate stand is twice as dense as the reference level, the initial indication 
is that a salvage opportunity exists, to remove a maximum of 20% of the area, or 5 acres.

Additional Considerations

The candidate stand is near significant amounts of industrial forest land, mostly early seral, without 
much large wood. The area is not known for high fire starts, and there is not a rural interface fire issue. 
There are cooperative restoration opportunities that might be partially funded with timber sale proceeds. 
Spotted owl sites exist in the adjacent, unburned stand.
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Salvage Treatment Conclusion

Even though the numbers suggest that a salvage opportunity is warranted, the line officer might 
conclude that “keeping the pieces” suggests no treatment in this situation.
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Table 50: “Typical Levels” of Density In Stand Replacing Areas of Stand Replacement Events, by Plant 
Series, Southern Portion of LSRA Network (Cascades portion, Rogue River NF Data)

Plant Series

Live and Dead Wood Per Acre by DBH Class.
16-19.9” 20-23.9” 24”+ # of plots

Shasta Red Fir, ABMAS 9
median 9 4 23
mean 13 8 21
range 0-20 0-29 0-52
Mountain Hemlock,
TSME

17

median 14 14 33
mean 14 16 31
range 0-37 0-47 0-60
White Fir, ABCO 92
median 13 11 28
mean 16 12 29
range 0-70 0-47 0-72
Douglas-fir, PSME 13
median 7 6 16
mean 19 9 12
range 0-80 0-37 0-23
Western Hemlock, TSHE 22
median 12 10 32
mean 13 12 29
range 0-43 0-46 0-48
Oregon White Oak,
QUGA49

median 7 6 16
mean 19 9 12
range 0-80 0-37 0-23
Lodgepole Pine, PICO50

median 14 4 4
Ponderosa Pine, PIPO51

median 7 6 16
mean 19 9 12
range 0-80 0-37 0-23

49 Data were too limited for this Plant Series. This Series is most closely represented by the Douglas-fir Series, therefore those 
numbers are used in this table.

50 Data were too limited for this Plant Series. Numbers were estimated to reflect the expected values for this Series. For the 
eastern portion of LSR 227, use guidelines from the Winema NF LSR Assessment.

51 Data were too limited for this Plant Series. This Series is most closely represented by the Douglas-fir Series, therefore those 
numbers are used in this table. For the eastern portion of LSR 227, use guidelines from the Winema NF LSR Assessment.
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FUEL BREAK SALVAGE APPROACH

This approach focuses on reducing the increased fire risk associated with the large amounts of dry, 
dead fuels present after stand replacement events. It is intended to be used in addition to the fuel 
break network suggested in the section, “Treatments and Criteria to Reduce Risk of Large Scale Fire”. 
The objective is to reduce the continuous area of high risk fuels by strategic placement of fuel breaks 
within the high intensity (stand replacement) portions of large fires. It may be used to help mitigate the 
increased long term fire risk associated with leaving the large amounts of snags associated with the 
area salvage approach. TABLE 53 summarizes the treatment and criteria. The criteria are those listed 
on page 151, “Reduce Large Fire Risk with Fuel Breaks.” Figure 21 presents an example.
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POTENTIAL SALVAGE TREATMENT AREAS (1996)

The Umpqua, Willamette, and Rogue River National Forest portions of the South Cascades LSR 
network experienced lightning-caused fires in 1996 (Table 51 and Figure 11). These are the current 
potential salvage areas within the South Cascades LSRs.

While project planning and NEPA decisions will determine specific treatment needs, the most acres that 
could be treated can be estimated here. Of the 6000 acres in 17 fires during 1996, a maximum of about 
1077 acres in 5 fires qualify for salvage consideration under the standards and guidelines in the ROD.
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TREATMENT AMOUNTS AND IMPLEMENTATION SCHEDULE

The extent of stand replacement events within the next few years cannot be predicted, however, 
exemption from further REO review for a reasonable, yet conservative amount of salvage treatment is 
requested.

Exemption is requested for all salvage treatments combined, to not exceed approximately one percent 
(7,100 acres) over 5 years. This amount is expected to be enough for most situations, but would require 
review for very large stand replacement events. For tracking purposes, this amount is segregated by 
LSR administrative unit. If proposed treatments would exceed the amount listed by individual LSR 
administrative unit, coordination with other units in that LSR will be needed to assure that the amount 
listed as exempt from REO review is not exceeded for that LSR as a whole.
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TREATMENTS AND CRITERIA FOR MULTIPLE USE
ACTIVITIES OTHER THAN SILVICULTURE

Non-silvicultural activities are on-going and new ones may be proposed within the LSR boundaries. “As 
a general guideline, nonsilvicultural activities located inside Late Successional
Reserves that are neutral or beneficial to the creation and maintenance of late-successional habitat are 
allowed.” (ROD C-16). Although non-silvicultural activities do not require REO review, projects must be 
consistent with the ROD. The ROD provides good direction on these types of activities (C-16 through 
C-19).

During the period from December 1996 through January 1997, visits were made to individual land 
management units to collect details on existing land uses and additional items of note. See Table 6 for 
the summary of “Multiple Use Activities Other Than Silviculture”. At that time, none of the current uses 
were judged to have adverse effects on LSR objectives.

There may, however, be some site-specific areas that are outside of ACS or LSR objectives. These will 
need to be reviewed at a finer scale, either in watershed analyses or environmental assessments.

ROAD CONSTRUCTION AND MAINTENANCE

Substantial road related restoration is needed in LSR 222 due to increased slides the past two winters. 
Deferring road maintenance may have adverse effects on LSR objectives as impaired drainage 
increases the potential of roadbed slumps and increased sediment delivery to streams. When deferred 
maintenance keeps roads closed, this will affect the ability to respond rapidly to fire, increasing the 
chance of large scale fire.

Access and Travel Management Plans are also needed.

Improvements are planned by Fed. Highway Administration on the Elk Cr. Road in LSR 224.
This project does have some impact on the riparian area.

During road upgrades and maintenance, consider the following:

• Facilitate the upstream/downstream movements of species with culvert size and placement (or 
other stream crossing structures) decisions.

• Increase the frequency of drainage dips or culverts to reduce changes in drainage patterns.
• Stockpile down wood from hazard removal sites and place in areas near wetlands, ponds, and 

lakes where past management has reduced dead and down wood.
• Modification or removal of culverts and water diversion structures where possible to restore aquatic 

connectivity.

ROAD DECOMMISSIONING

The objectives of road decommissioning include:
• reducing the length of the road-related drainage network;
• improving habitat connectivity for amphibian and other species;
• restoring riparian and aquatic conditions;
• increasing terrestrial late seral patch size; and,
• reducing sediment delivery from roads and upslope areas.
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These objectives are derived from ACS riparian and fisheries goals.
In addition to the objectives, there are other considerations when planning road systems and road 
decommissioning. Access to non-federal land needs to be considered. In addition, access may be 
needed for fire suppression, outdoor recreation, restoration projects, other LSR projects, or projects in 
other land allocations.

Nevertheless, there are opportunities to reduce the amount of existing roads within the South Cascades 
LSR network. Priority consideration for decommissioning and improvements in existing roads should be 
given to:

1. Roads within riparian reserves in key watersheds; particularly where roads have major influences 
on ground water, drainage patterns, flows and sedimentation on wetland, pond, spring, and seep 
habitats.

2.  Roads within riparian reserves not in key watersheds; but where roads are within 600 feet of ponds, 
wetlands, springs, seeps and lakes, especially upslope of wet areas and where roads bisect a 
system of wetlands, ponds, or where roads exist between streams, wetlands, or ponds.

3.  Roads outside of riparian reserves in key watersheds.
4.  Roads within watersheds that have road density below 3 miles/square mile. The rationale is to 

improve or reinforce areas that are considered close to “fully functioning” based on road density.
5.  Roads where density in the transient snow zone is greater than 3 miles per square mile; and,
6.  Roads where density in the nontransient snow zone is greater than 3 miles per square mile.

DEVELOPMENTS

Pelican Butte Ski Area, LSR 227

There is a proposed ski area at Pelican Butte on the Winema National Forest. Most of the facility would 
be outside of LSR 227, but access and potentially some development may be proposed within the LSR. 
The implications will be addressed with REO separately from this assessment.

Westfir Administrative Site, LSR 222

The reconstruction of the Westfir Administrative Site will require an additional 1/2 to 1 acre clearing for 
expansion of the parking lot.

RANGE MANAGEMENT

Tiller Ranger District on the Umpqua National Forest has an environment assessment in progress. 
Some potential conflicts with LSR objectives due to traditional use areas, riparian concerns, and 
introduction of nonnative species.

Generally, livestock grazing is incompatible with desired vegetative conditions in wet areas.
Consider excluding livestock from wet areas and their associated riparian reserves. Restore vegetative 
condition through planting if natural reproduction is unlikely. Maintaining or restoring riparian and 
forest vegetative structure including height, canopy cover, and vigorous reproduction in herb, shrub, 
hardwood and conifer tree layers, is desired to meet LSR and ACS objectives.

RIGHTS-OF-WAY, CONTRACTED RIGHTS, EASEMENTS, SPECIAL USE PERMITS

A proposed flood control dam on Elk Creek is half-build, but the project is currently on hold due to fish 
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blockage issue. Other special use permits are inconsequential.

NONNATIVE SPECIES

Roads have provided pathways for nonnative and noxious weed introductions and spread within the 
LSRs. See Table 6 and the Existing Conditions section “Nonnative Species” for additional information.
Plans for addressing negative impacts on native species in wet areas need to be developed (ROD 
C-19). Several of the following recommendations are outside the direct authority of the federal land 
management agencies. Work cooperatively with the State of Oregon when considering the following 
restoration items:

• Reduce water levels in ponds and wetlands to depths unsuitable for fish and bull frogs.
• Eliminate fish stocking in lakes determined to be important in habitat value or spatial connectivity.
• Control bull frog populations through removal of adults and egg masses.
• Reduce the potential for disease, parasite and nonnative species spread with the use of clean 

equipment policies (e.g. for multiple drafting set up portable tanks with one clean draft line to water).

FUELWOOD, AMERICAN INDIAN USES, MINING, LAND EXCHANGES, HABITAT
IMPROVEMENT PROJECTS, SPECIAL FOREST PRODUCTS, RECREATION USES,
AND RESEARCH

None of these current uses have adverse effects on LSR objectives. There may be some sitespecific 
areas that are outside of ACS or LSR objectives. Some will need to be reviewed at a finer scale either 
in watershed analyses or project environmental assessments. Firewood harvest and mushroom 
permits, in particular, should continue to be examined for consistency with standards and guidelines 
and LSR objectives. Generally, though, most sites occupy such a small area that, overall, the ecological 
functions the LSRs will not be disrupted.
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IV. MANAGEMENT RECOMMENDATIONS

A.  INTRODUCTION

The purpose of this Chapter is to summarize the findings from previous Chapters and provide management recommendations 
to Federal land managers for public lands.  The following recommendations include general analytical recommendations as 
well as recommendations that are responsive to the Issues and Key Questions from Chapter III.  Throughout the discussions, 
needs for restoration have been incorporated.  Section D. summarizes monitoring needs and Section E. provides an integrated 
set of management options based on landscape types and features.

B.  GENERAL ANALYTICAL RECOMMENDATIONS

This Section captures recommendations that are primarily applicable to any subsequent analysis within the Elk Creek 
Watershed. These could include the next version of Watershed Analysis, either on the watershed or subwatershed scale, the 
next version of Late-Successional Reserve Assessment (watershed or Reserve specific) and/or any further analysis done for 
specific projects.  In many ways, these recommendations would assist in filling data gaps uncovered during this process.

• Future landscape assessment and/or project analysis should include field verification of stream classes, location and 
morphology, their order of importance related to need  and restoration opportunities within the watershed, and their 
status related to providing for beneficial uses.

• Subsequent planning and analysis should continue to validate reforestation access needs, public access needs and access 
needs for fire management.

• Comprehensive (cumulative effects) analysis to evaluate the hydrologic condition of the watershed should be done at the 
subwatershed scale.

• Data that evaluates owl demographics should continue to be collected.

• Data should be collected to determine and prescribe the amount and distribution of large coarse woody debris and snag 
densities.

 
• When closing Level 1 roads, review on a case-by-case basis the need for and effects of removing existing culverts.

• Update all Allotment Management Plans to assess the implications of the Northwest Forest Plan on the grazing program.

• Survey stream reaches every ten years or after 25 year flood events to determine changes and trends in aquatic habitat.

• Forest Service administered sections 1 & 11, and portions of sections 3, 13 & 15 in the Morine Creek area, (T.33S., 
R.1W., Jackson County), are recommended for re-allocation to LSR, where National Forest Land is contiguous with the 
LSR designation on BLM administered land.  This may require an analysis and decision under NEPA.

• Complete Watershed Improvement Needs (WIN) inventory work to identify restoration needs related to existing roads.

• Resolve mapping discrepancies between Forest Service and Bureau of Land Management associated with big game 
winter range habitat.

• Work toward integrating Forest Service and Bureau of Land Management geographic information databases.

C.  ACTIONS TO ADDRESS ISSUES

The format for this section borrows from Chapter III by summarizing the Issues and the Findings for the Elk Creek 
Watershed, the implications of these findings, the underlying objective(s), and statements or listings of recommended 
management actions.
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1.  Anadromous Fish Habitat - Hydrology

Findings:   Human activities and artifacts, such as the presence of roadways within floodplains, have tended to create 
straightened channels which provide little resistance to water movement.  The cumulative effects associated with past human 
activities have resulted in a limited amount of high quality, well-distributed salmonid habitat and is likely to have reduced 
overall survival rates of cutthroat and steelhead trout.  The result has been an overall increase in the velocity and quantity of 
water flows during and shortly after storm events, which:

•  periodically have dislodged debris jams,

• caused channels to down-cut and become confined (some streams can no longer reach the original floodplain even during 
flood events),

•  increased the quantity, size and distance suspended particles are being transported, and

• increased the severity of streambank erosion and associated amounts of soil deposition.

In addition, alterations and removal of riparian vegetation, particularly the harvest of overstory conifer trees, as well as 
activities associated with road building, grazing and rural developments have:

• caused a reduction in the amount and distribution of streamside shade and large woody debris,

• reduced bank stability, and 

• modified the morphology of many channels.

The way  in which water is being captured, stored and released has been altered as a result of cumulative past human 
activities, primarily related to road building, timber harvesting, ranching and rural development.  The result has been:

• an increase in stream temperatures, (five streams are considered to be “water quality limited” by the DEQ under the 
Federal Clean Water Act) including: Bitter Lick, Sugarpine, West Branch Elk Creek, Hawk (from the Mouth to the 
Headwaters) and Elk Creek (from the Mouth to Bitter Lick),

• occasional peaks in turbidity above natural rates, and

• increased rates and quantities of runoff and soil transport during and shortly after storm events, applicable to areas where 
runoff cannot infiltrate and becomes concentrated, primarily associated with impermeable road surfaces. 

Recommendations:  Restore anadromous fish habitat to increase survival rates by  improving the abundance and quality of 
spawning gravels, deep pool habitat, side channels, overwintering habitat (channel structures and log jams which can shelter 
fish), while maintaining water temperatures and quality that can sustain multiple fish species within the Elk Creek Watershed. 

The following specific recommendations would allow progress toward these objectives:

• encourage the development of late-successional riparian vegetation which would be typical and expected within the Elk 
Creek Watershed, especially where overhanging cover and root structure is lacking or where streambanks are eroding,

• reduce surface erosion and channeling of runoff within floodplains by reducing or eliminating known, identified 
sediment sources,

• encourage water conservation to increase summer base flows,

• provide shelter/cover for juvenile salmonids in pools by creating debris structures,

• protect fingerlings from traveling into water diversion channels by placing screens at diversion sites,

• slow down high water flow rates where feasible by placing large logs within channels, by creating side channels, and 
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encouraging beaver colonization,

• restore slope-bound and alluvial valley stream segments to include low stream gradients with a high width-to-depth ratio 
and meandering side channels where feasible, 

• encourage cooperative/voluntary participation of landowners, groups and agencies when planning and implementing 
watershed restoration projects within the floodplain of Elk Creek,

• protect known beaver habitat,

• remove obstructions to allow for fish migration for multiple fish species and life stages throughout the entire mainstem of 
Elk Creek by eliminating passage problems at all known human-created passage barriers,

• implement stream-specific recommendations for fisheries contained in the Aquatic Ecosystem Report, Appendix K, and 
Forest Service 1990 stream survey report (available at the Prospect Ranger District),

• import and place large wood in stream channels where amounts are considered deficit, taking into consideration 
landform, stream gradient, and floodplain width,

• encourage the development of conifer dominated late-successional Riparian Reserves, especially in West Branch Elk 
Creek (BLM),

• enhance or develop side channels/riparian areas, especially along West Branch Elk Creek, Sugarpine Creek, Flat Creek, 
Bitter Lick Creek and on the maintstem of  Elk Creek, where feasible, and

Allow for the recovery of hydrologic conditions by:

• maintaining Riparian Reserve widths as recommended by the Northwest Forest  Plan.  Conduct specific analysis that 
determines conditions to attain Aquatic Conservation Strategy objectives, and

• coordinate with private land owners to encourage restoration on non-Federal lands.

2.  Fire Risk - Reintroduction of Fire

Findings:  This watershed has missed 2-3 natural fire cycles which has resulted in a moderate to high fire hazard (based 
on vegetative and climatic conditions, related to topography).  Records of human and natural fire starts, which average 
14.5 starts per year, combined with known evidence of fire such as charred stumps, logs and snags, suggest that fire events 
will occur. However, when, where, at what intensity and to what extent is difficult to predict.  The implementation of the 
Northwest Forest Plan will generally result in further increases in vegetative densities, increased amounts of ground fuels 
(depending on future management activities), and most likely, slower access for fire suppression vehicles caused by reduced 
road maintenance and road decommissioning.

 The safe re-introduction of fire within the Elk Creek Watershed would be complicated by:

• the exclusion of fire in most of the watershed which has resulted in large, continuous areas being characterized by 
moderate to heavy down fuels and densely growing, multi-layered vegetation, (increasing the difficulty and cost of 
containing controlled burns),

• the “checker board” ownership pattern in the southern half of the watershed,

• the presence of steep, rugged terrain which tends to favor preheating and drying of vegetation ahead of the fire front 
increasing risk of escape, limits feasible options for control methods, increases implementation costs, and poses 
logistical challenges for providing safe holding and fire line sites,

•  limited vehicle access (primarily associated with the Bitter Lick Roadless Area),

•  various vegetative types, some of which are highly flammable,
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• limited funding and personnel, and

• restrictions placed on controlled burning associated with the Rogue River National Forest Smoke Management Plan, 
Oregon Smoke Management regulations and the Clean Air Act for air quality.

Recommendations:   Protect values and resources associated with Late-Successional Reserves, the Tier 1 Key Watershed, 
public and private facilities and human life by:

• introducing controlled fire where fire risk and hazards are moderate to high and where protection of resources is most 
critical,

• applying fire in such a way as to maintain duff and litter by burning at a low to moderate intensity in a mosaic type 
pattern, which may include several repeated treatments.  Recommend initiating fire hazard reduction activities in Fuel 
Models 8 & 10 (closed-canopy white fir and white oak), and

• by applying commercial thinning, precommercial thinning and pruning as methods to separate tree crowns and 
continuous fuels, along with treating slash (3 inches diameter plus).  Slash treatments should occur soon after thinning 
activities are completed.

3.  Late-Successional Conditions

Findings:  The watershed is composed of 18.2 % late-successional forests, with 14,079 acres being located on public 
lands.  Most late-successional forests tend to be located in irregularly-shaped patches scattered throughout the mid to upper 
elevations.  Of the late-successional vegetation type on public lands, approximately 90% lies within the Late-Successional 
Reserve allocation. 

An estimated 27,800 acres, or 32%, is currently providing suitable habitat for the northern spotted owl on Federally 
administered lands.  While it is not known what type of vegetative patterns and composition should exist in the designated 
Late-Successional Reserves to ensure the viability of  20 owl pairs (one of the goals of the LSR), it is recommended that the 
short-term objective (10 years) should be to maximize the extent of late-successional habitat. Although fifty-four historic owl 
sites were identified within the watershed, in the last decade, populations have declined.

Recommendations:  Increase the amount and size of late-successional forest patches and vegetative conditions by:

• managing stands to develop multi-aged and multi-layered characteristics through thinning and uneven-aged 
management,

• maintaining oak woodlands,

• maintaining ponderosa and sugar pine components where historical or present occurrence is evident; apply density 
management around existing (large) ponderosa and sugar pines (BLM and FS) to maintain those components,

• experimenting with various silvicultural treatments in representative types to see how vegetation responds,

• on BLM lands, brushing and precommercial thinning stands in early-successional conditions to accelerate the 
development of  late-successional characteristics (fire recommends accomplishing as early as possible to reduce fuels 
buildup).  Of note are the Flat Creek, W. Branch Elk Creek, Timber Creek and the Burnt Peak Fire Area, and

• on FS administered land, considering opportunities for density management in “off-site” pine stands.  Lack of species 
diversity, especially for sugar pine, may be a concern and an opportunity in the upper portions of the watershed.

4.  Public Access

Findings:  Federally appropriated road maintenance dollars and funding generated by commercial timber revenues have 
decreased drastically since the early 1980’s, resulting in an inability to maintain Federally-administered roadways to current 
management standards.  The result has been:
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• maintenance Level 1 roads, which would normally be barricaded after activity use is completed, are accessible to 
vehicle traffic,

• some roadway signs have deteriorated,

• the need to seasonally close roads without the funding or people required to enforce restrictions,

• unregulated off-road vehicle use,

• sediment production related to rapid runoff and channeling of water along roadways, and

• the presence of  hazard trees in proximity to roads that can threaten human safety for forest users.

Road densities by sub-watershed range from 2.24 to 7.29 miles per square mile.  An estimated 57% of the watershed contains 
greater than 6 miles per square mile.  The result of moderate to high road densities has been:

• increased water discharge rates, peak flow quantities, and turbidity,

• straightening of stream channels, reduction in the number of side channels and increased deposition, and

• increased disturbance and poaching of blacktail deer and elk. 

Recommendations:  Reduce the number of road miles accessible to vehicle use and associated maintenance costs on 
Federally-administered Maintenance Levels 1 and 2 roads by:

• decommissioning Maintenance Level 1 roads not needed for timber stand improvement, fire suppression access, or 
commercial activities (eventually ALL Level 1 roads should be considered for  decommissioning within designated 
LSR’s).

• applying and enforcing seasonal use restrictions,

• reducing maintenance level objectives or standards, where appropriate,

• designing future projects (such as timber sales) so that they permit or generate funding to accomplish or assist with road 
closing, constructing barricades, and road decommissioning.

Reduce road-related soil transport, particularly within or in proximity to stream channels and floodplains by:

• repairing fillslopes, travelways, cutslopes, ditches and culverts where down-cutting, surface rutting, puddling, and other 
signs of erosion are occurring,

• limiting vehicular traffic during periods of wet weather on unsurfaced roadways, and 

• relocating the Bitter Lick and Sugarpine Trailheads (see discussion in Roads Recommendations section).

a)  Specific Road Recommendations

National Forest:  The following table displays recommendations for changing the way in which Forest Service administered 
roads should be managed.  Access and Travel Management objectives were considered for various Forest Management 
activities including public, recreational, timber, timber stand improvement, fire and other special interests in relation to 
current Road Management Objectives (as of May 1996).  Recommended changes to forest system roads and their status are 
described in the table below. 
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Table 14.  Specific Road Recommendations for National Forest.

Recommended Action
Road 

Number

Current 
Maintenance 

Level

Length 
in 

Mile(s) Section Of Road

Decommission 6610210
6610550
6610556
6610635
6610816
6610817
6610842
6620300
6620589
6620593
6620610
6620860
6620890
6640109
6640150
6640200
6640245
6640320
6640400
6640450
6640505
6640562
6640815
6640830
66028
66280

6600350
6600375
6600379
6600390
6600425
6600435
6470690
6470720
6470750
6470780
6470785
6470790
6470793

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
1
1
1
1
1
1
1
1
2
1
1
1
1
2
1
1
1
1
1
1
1

0.10
0.11
0.10
0.57
0.15
0.10
0.14
0.20
0.18
0.09
0.10
0.07
0.10
0.09
0.40
0.27
0.20
0.30
0.20
0.10
0.20
0.03
0.40
0.15
0.13
0.21
0.03
0.10
0.10
0.20
0.10
0.18
0.30
0.20
0.10
0.40
0.10
0.10
0.15

6610 to end
6610 to end
6610 to end
Fawn C. P. to 6610
6610810 to end
6610810 to end
6610800 to end
6620 to end
6620 to end
6620590 to end
6620 to end
6620 to end
6620 to end
6640107 to end
6640 to F.S. boundaries
6640 to end
6640250 to end
6640 to end
6640 to end
6640 to 6640250
6640500 to end
6640560 to end
6640810 to end
6640 to end
6600020 to end
66 to end
6600300 to end
6600300 to end
6600300 to end
66 to end
66 to end
6600430 to end
6470 to end
6470 to end
6470 to end
6470 to end
6470 to end
6470 to end
6470 to end

Change to Maintenance Level 2 6610

6610600
66300
6470

3

3
3
3

6.82

4.29
3.93
3.40

BLM road to end (1.52 Elk 
WA. Bdry.)
6610 to 6620 
66 to 6470
Boundary to 6640

Relocate the Bitter Lick Trailhead 
so that it could be accessed from 
road 6620 (would allow for the 
possible decommission of road 
6620050).  Coordinate with 
recreation.

6620050 2 0.28 6620 to private (last 0.4 
mile is on private land).
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Relocate the Sugarpine Trailhead 
so that it could be accessed from 
road 6610 (would allow for the 
possible decommission of road 
6610050).  Coordinate with 
recreation.

6610050 2 0.28 6610 to end

Change to Maintenance Level 1 
and close/barricade 

6620515 2 0.42
 

6620500 to end

Bureau of Land Management administered roads: The process for assigning Road Management Objectives has not been 
completed as of July 1996 for Bureau of Land Management administered roads.  Future road review processes should 
consider opportunities to reduce road densities, especially when located on sidehills, lowland areas, or in big game winter 
range.  In addition, the following criteria should be considered when determining future road decommissioning opportunities 
and priorities:

• roads less than 0.5 miles in length,

• roads that include multiple stream channel crossings,

• roads in proximity to Riparian Reserves and stream channels,

• natural surfaced roads (versus surfaced), and

• roads located on geologically unstable terrain, or where constructed on soils with a high potential for erosion.

5.  Grazing

Findings:  Livestock grazing is not a major human enterprise within the Elk Creek Watershed, and some of those who have 
permits with the Federal government, do so as a secondary source of income.  The current costs and revenues associated with 
the grazing program for the Federal government are expected to continue into the future.  Major resource effects resulting 
from livestock grazing and associated human practices such as diverting water for irrigation, development of pasture land, 
and road use include:

• the spread of non-native plant species,

• alteration of stream-side vegetation and channels (causing increases in stream temperatures and sedimentation), and

• reduction of summer base flows in streams.

Preliminary utilization/distribution inventories indicate that some areas are being underutilized by cattle, while other areas are 
being over utilized.  Typically where water is available, utilization of forage is good.  Where water is absent, utilization tends 
to be poor.

Recommendations:  Regulate grazing practices to allow for good utilization of forage by:

• developing water sources to modify utilization patterns, in areas with poor utilization,

• increasing plant production by seeding with native, palatable plant species,

• decreasing the length of use, and controlling animal movement in underutilized areas,

• using grazing as a tool to control brush, prepare seed beds for planting, and as a way to obtain income from forested 
lands, and

• seeding along some roadsides and in strategic locations to increase available forage.
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Criteria to consider as part of managing forest-range program within those allotments in Elk Creek Watershed should include:

• physical and biological feasibility and consequences,

• economic feasibility,

• social acceptability, and

• operational practicality.

6.  Timber Harvesting - Economics

Findings:  While timber harvesting activities have significantly declined in the last five years, expenditures related to 
designing, implementing and administering timber sales have increased.  The result has been:

• a reduction in timber sale receipts which supported road maintenance, timber stand improvement activities such as 
precommercial thinning and reforestation, and other restoration or enhancement projects,

• decline in the amount of commercial timber volume supplied to local wood processing companies,

• decline in available public use firewood cutting areas,

• an overall trend of increased logging system costs, and

• limited opportunities for small logging enterprises.

Recommendations:  Use timber harvesting/logging as a tool to manage vegetation to meet Matrix, Late-Successional 
Reserve, and Riparian Reserve land allocation objectives.  Implementation should include:

• prioritizing efforts to encourage the development of new markets and products to maximize the value of small diameter 
material, and

• considerations for applying various silvicultural prescriptions which address multiple resource objectives (refer to Table 
15.).

D.  MONITORING

Ongoing monitoring efforts within the watershed should include:

• Monitor trends in juvenile salmonid use and abundance at all aquatic habitat restoration projects.

• Continue stream temperature and stream flow monitoring.

• Monitor the aquatic benthic macro invertebrate community to determine changes and trends in the benthic community 
over time and as a result of implementation of aquatic habitat restoration projects.

• Continue to monitor adult anadromous salmonid escapement into Elk Creek.

• Monitor soil conditions to evaluate the effects of vegetation manipulation prescriptions as related to landscape structure 
and design strategy.

• Continue to monitor spotted owl demographics as an indicator of watershed health in the portion designated as LSR.

• Monitor road conditions and drainage.
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• Monitor plantations for survival, vegetative competition and development.

• Monitor fuel levels and associated fire hazards.

• Monitor the scope and intensity of insect and disease occurrences.

• Monitor coarse woody debris levels and snag densities.

• Monitor terrestrial wildlife species habitat and distribution.

• Monitor non-native plant populations and encroachment.

• Monitor water diversions and compliance with water use permits.

• Monitor recreational use, hunting levels and use of special forest products.

• Monitor the effects of grazing on late-successional, riparian and aquatic values.
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Stand Exam Procedures
Initial units identified by Butte Falls Resource Area Inventory Specialist – Ed Park.
Areas where potential salvage existed were identified on post fire aerial photos. Stands of predominantly dead trees generally 
5 acres and greater were identified and mapped for potential salvage. These areas typically were in the high and moderate fire 
severity areas. Crews took stand exams in these units.

Stand exam plots:
• 1 plot/5 acres on units >40 acres
• minimum 5 plots on units < 40 acres
• nested plots used to gather data

  variable plot: > 8" trees, 20, 40 Basal Area Factor (BAF) used
  fixed plot: 4"– 8" trees, 15.5' on 20 BAF plots, 11.0' on 40 BAF plots 
  CWD linear transect: 200' transect from plot center

Plot data collected
• tree type (Code numbers)

  11 – live trees
  12 – fire killed trees
  13 – 60% probability of mortality – (include definition of dying trees graph)
  14 – Hardwoods
  15 – Dead – pre-fire
  18 – No tree on plot

• Species
• DBH
• Tree height 1 plot/unit
• Live crown ratio (some trees)
• Plot crown closure
• Physiographic class
• Coarse Woody Debris (CWD) Class
• CWD length
• CWD intersect diameter
• CWD diameter @ small and large end

Data was entered into Atterbury Stand Exam Program. Statistical information reports from this program summarized 
information on overstory, understory, and coarse woody debris. 

How other areas were sampled? (Low and very low/unburned)
Units were stratified based on the following criteria.

• Plant Series
  ABCO
  PSME
  QUGA

• Seral Stage (pre-fire)
  Early
  Mid-
  Late

• Aspect
  North
  South

• Burn Severity
  High
  Moderate
  Low
  Very low/Unburned

• Elevation
  < 3500'
  > 3500'
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Within the low and very low/unburned severity areas, 17 stratifications were developed from these criteria. Within these 
stratifications, 10 percent of the acres were sampled with stand exams. Nested plots similar to original units were taken. In 
addition, a fixed plot for smaller trees and other vegetation (< 4" diameter) was gathered. Information from these stands was 
applied across all stands that fall within each stratification.
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Alternative D
Determination on the number of acres available for salvage in Alternative D using the DecAID Wood Advisor. Snag and 
CWD levels were determined based on a landscape approach. The following summarizes the calculations used in determining 
the levels of snags and CWD needed and the number of acres available for salvage within this alternative.

Determination of salvage acres within White Fir Plant Series 
80% DecAID Tolerance Level
Total number of stand-replacement acres within White Fir Plant Series = 1138 acres
Acres available for salvage within 10-acre stand-replacement units = 872 acres
DecAID Target wildlife snags (10" DBH and greater) = 12 tpa
DecAID Target percent ground cover = 6.2%
Existing average snag size = 16.5" DBH and 60'
Percent ground cover of the average snag = 0.129% cover
Average existing percent ground cover = 1.55% cover
Average needed to meet Target ground cover = (Target - Existing) = 6.2% - 1.55% = 4.65%
Additional snags needed/acre to meet Target = average needed/existing average snag % ground cover = 4.65/0.129 = 36 tpa 
Total Trees within available salvage acres in White Fir Plant Series >10" = 76,417 snags
Average tpa = 67 tpa

Wildlife snags - 12 snag/acre x 1138 acres =     13,656 snags
Additional snags to meet ground cover – 36 snags/acre x 1138 acres =   40,968 snags
Total snags needed to meet DecAID 80% Tolerance Level =    54,624 snags

Total trees within unavailable salvage acres (<10 acre units) >10" =  17,822 snags
Additional snags needed within salvage acres to meet Target =  36,802 snags
Number of acres needed to meet Target = 36,802/67 tpa =   549 acre
Number of acres available for harvest (872 -549) =    323 acres
  

Determination of salvage acres within Douglas-fir Plant Series 
50% DecAID tolerance Level
Total Acres of stand replacement acres within DF Plant Series  = 1448 acres
Acres available for salvage within 10 acre stand replacement units = 1112 acres
DecAID Target Wildlife Snags (10" DBH and greater) = 8 tpa
DecAID Target % ground cover = 3.6%
Existing average snag size = 13.5" DBH and 53'
% ground cover of the average snag = 0.099% cover
Average existing % ground cover = 0.69 % cover
Average needed to meet Target ground cover = (Target - Existing) = 3.6% - 0.69% = 2.91%
Additional snags needed/acre to meet Target = avg. needed/existing avg. snag % ground cover = 2.91/0.099 = 29 tpa 
Total Trees w/in available salvage acres in WF Plant Series > 10" = 82,786 snags
Average tpa = 57 tpa

Wildlife snags - 8 snag/acre x 1448 acres =      11,584 snags
Additional snags to meet ground cover = 29 snags/acre x 1448 acres =   41,992 snags
Total snags needed to meet DecAID 80% Tolerance Level =    53,576 snags

Total trees within unavailable salvage acres (<10 acre units) >10" =  19,152 snags
Additional snags needed within salvage acres to meet target =   34,424 snags
Number of acres needed to meet target = 34,424/57 tpa =   604 acre
Number of acres available for harvest (1112 - 604) =    508 acres
Total Salvage Acres WF and DF plant series (508 + 323) =    831
(Minus USACE acres) (831 – 9) =      822
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What Is the DecAID Advisor?

Following is a preprint of: 
Marcot, B. G., K. Mellen, J. L. Ohmann, K. L. Waddell, E. A. Willhite, B. B. Hostetler, S. A. Livingston, C. Ogden, and T. 
Dreisbach. In prep. DecAID -- work in progress on a decayed wood advisor for Washington and Oregon forests. Research 
Note PNW-RN-XXX. USDA Forest Service, Pacific Northwest Region, 
Portland OR. 
 
DecAID -- Work in Progress on a Decayed Wood Advisor for Washington and Oregon 
Forests 
Bruce G. Marcot 
Kim Mellen 
Janet L. Ohmann 
Karen L. Waddell 
Elizabeth A. Willhite 
Bruce B. Hostetler 
Susan A. Livingston 
Catherine Ogden 
Tina Dreisbach 

03 April 2002 – Submitted Version 

Introduction 

Decayed wood elements -- snags, down wood, and live decaying trees -- are habitat for many organisms that live in 
terrestrial ecosystems, and contribute to other aspects of ecosystem productivity and diversity. Maintaining an adequate 
level and mixture of these habitat elements can be a challenging task for any forest land manager. An advisory system 
called “DecAID” is being developed from a new synthesis of data and research results pertaining to forests in Oregon and 
Washington. The DecAID Advisor is a planning tool intended to help advise and guide managers as they conserve and 
manage snags, partially dead trees, and down wood for biodiversity. 

DecAID is an advisory tool to help managers evaluate effects, of forest conditions and existing or proposed management 
activities on organisms that use snags and down wood. DecAID also can help managers decide on snag and down wood sizes 
and levels needed to help meet wildlife management objectives. It can help managers articulate those objectives in specific, 
quantitative terms that could be tested in the field. In this way, the name “DecAID” can be read as decayed wood advisor and 
management aid (“decay-aid” or “decision-aid”). The DecAID Advisor can help long-term planning, as over “decades” of 
time. 

Background 
Wildlife species models and advisory tools related to managing decayed wood elements (principally, snags and down wood) 
on federal lands in the Pacific Northwest were first developed in the 1970s and 1980s (Thomas and others 1979, Neitro and 
others 1985, Marcot 1992, Raphael 1983), including some snag dynamics models (e.g., Morrison and Raphael 1993, Marcot 
1992). Although these tools were based on sound empirical information and expert knowledge available at the time, the 
data and model structures have become outdated. A considerable amount of new information about the ecology, dynamics, 
and management of decayed wood has become available since the 1980s. There has been an evolution in thinking of snags 
and down wood just as habitat structures for terrestrial vertebrates, to thinking of decaying wood in the broadest sense as an 
integral part of complex ecosystems and ecological processes. 

Several key themes prevalent in recent literature include: 
§ decayed wood elements consist of more than just snags and down wood, such as live trees with dead tops or stem 

decay 

§ decayed wood provides habitat and resources for a wider array of organisms and their ecological functions than 
previously thought 

§ “wood decay” is an ecological process important to far more organisms than just terrestrial vertebrates (“wildlife” 
in the traditional sense). Also, more recent field studies, particularly in eastern Oregon (e.g., Bull and others 1997), 
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suggest that the amounts and sizes of snags selected by wildlife are far greater than those depicted by existing models. 

Because of the extensive amount of new information and ideas published over the past twenty years, it was apparent that the 
empirical foundation of existing models needed to be updated and revised (e.g., see synthesis in Rose and others 2001). The 
DecAID Advisor is being developed to fill this need. 

What is DecAID? 
The DecAID Advisor arose from the recognition by Pacific Northwest Region, USDA Forest Service, of the growing need to 
update guidelines for managing snags and down wood. It was described in the wildlife Species Habitat Project of Washington 
and Oregon (Rose and others 2001, Johnson and O’Neil 2001). DecAID developed into a major data synthesis project 
under USDA Forest Service, Pacific Northwest Region, and Pacific Northwest Research Station, Portland, Oregon, with 
contributions of expertise from USDI Fish and Wildlife Service, and other agencies and institutions. 

Modeling biological potential of wildlife species (particularly only of primary cavity excavator birds) has been used in 
the past, and we developed the DecAID Advisor to avoid some pitfalls associated with that approach. There is no direct 
relationship between the statistical summaries presented in DecAID and past calculations or models of biological potential. 
Field studies have suggested that predictions of biological potential (relative or absolute population sizes of snag-associated 
wildlife species) do not match research findings. 

DecAID is organized around “vegetation conditions” that combine wildlife habitat type, vegetation alliance, structural 
condition (average tree size and canopy closure), and geographic location (subregion). Wildlife habitat types and structural 
conditions as used in DecAID were derived from the wildlife habitats and structural conditions defined in the Species Habitat 
Project (Chappell and others 2001). 

DecAID provides interpretation and advice on the roles of insects and pathogens in the creation and dynamics of dead 
wood, and the implications of snag and down wood management on ecosystem health, and offers mitigation considerations. 
It includes information and advice on relationships between forest insects and pathogens and snag and down wood 
management, and summarizes the occurrences of specific pathogens within various vegetation conditions. 

DecAID also provides a summary of forest inventory data representing the range of “natural” (unharvested) and current 
conditions of snags and down wood in forests of all ownerships and disturbance histories. The DecAID Advisor presents 
information from research studies and inventories about range of natural conditions where available, and can be used to help 
identify knowledge gaps and areas of needed research. DecAID describes fungi associated with decayed wood in Oregon 
and Washington, including a summary of their ecological roles, the importance of dead wood to fungi, and considerations for 
maintenance of fungal biodiversity. At present, DecAID does not specifically address effects of fire. 

Because forest management has evolved to address forests as ecological communities and dynamic ecosystems, DecAID 
addresses far more than just wildlife (terrestrial vertebrate) use of snags and down wood. Ecosystem management 
acknowledges how organisms link to their environments and how human activities influence more than just individual 
species. In this spirit, DecAID provides information on the array of key ecological functions and functional groups of wildlife 
that use snags and down wood, and can be used to describe the impact of changing snag and down wood levels on those 
functions and functional groups. 

On What is DecAID Based? 
DecAID is a summary, synthesis, and integration of published scientific literature, research data, wildlife databases, forest 
inventory databases, and expert judgment and experience. The information presented on wildlife species use of snags and 
down wood is based entirely on scientific field research and does not rely on modeling the biological potential of wildlife 
populations. 

The information presented on ranges of snag and down wood amounts under natural and current conditions is based on forest 
inventories, research studies, and other sources. Forest inventories include: the Current Vegetation Survey (CVS), conducted 
by USDA Forest Service, Pacific Northwest Region, on National Forest lands; the Forest Inventory and Analysis (FIA), 
conducted by USDA Forest Service, Pacific Northwest Research Station, on nonfederal lands; and the Natural Resource 
Inventory (NRI), conducted by USDI Bureau of Land Management (BLM) on BLM lands in western Oregon. Inventory plot 
data are unavailable for reserved areas outside BLM lands and National Forests, such as on National and State Parks. 
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The information on insects and pathogens is based on empirical studies, CVS, NRI, and FIA inventory data, and expert 
understanding of potential effects. 

For the current version of the DecAID Advisor, December 2000 was the cutoff date for incorporating papers and data 
sources, with a few additional sources added after that date if the data were readily available and served to fill critical data 
gaps. To select the studies to include in DecAID, we relied primarily on published literature and theses that had empirical 
data on wildlife use of size and amount of dead wood. Data used in the wildlife cumulative species curves were those on 
mean, variance, and sample size. For use in the down wood cumulative curves, the data needed to be reported in units that we 
could convert to percent cover, such as down wood volume. Data on down wood reported as pieces of down wood per unit 
area were not able to be converted to percent cover of down wood. 

Studies since December 2000 that we selected to also include were those for which we had already used in the form of theses 
or progress reports, and that had been subsequently formally published in peer-reviewed literature as of August 2002 (the 
date of our formal peer review of the DecAID Advisor). We did not solicit unpublished data to include, but we accepted it 
when it was volunteered through the peer review process. 

Components of DecAID 
DecAID contains an extensive amount of information. However, it is not all-encompassing and it is important to clarify what 
it can and can not do. 

DecAID is: 
§ a thorough review of published literature and other available data on wildlife use of decayed wood elements, primarily 

in Oregon and Washington

§  a statistical synthesis of data showing levels of use by individual wildlife species of decayed wood elements 

§ a summary of the patterns of use of decayed wood elements by wildlife speciesin Oregon and Washington (number of 
species using specific snag or down wood sizes or amounts

§ statistical summaries of forest inventory data on snags and down wood in unharvested forests and entire landscapes 
across Oregon and Washington 

§ a helpful tool for making informed decisions 

DecAID is NOT: 
§ a forest stand growth simulator 

§ a snag and down wood decay simulator or recruitment model 

§ a wildlife population simulator or analysis of wildlife population viability 

§ a substitute for making professional decisions based on experience 

Also, DecAID does not address decayed wood elements in aquatic or riparian environments, although we recognize the high 
value of such elements in providing habitat for associated fish, wildlife, invertebrate, and other species. 

Who Could Use DecAID?
DecAID is being developed with the intent for use across all land ownerships in Washington and Oregon. The DecAID 
Advisor will be useful to a wide array of private, commercial, city, county, state, and federal land managers, as well as 
planners, policymakers, and researchers. Our DecAID science team (see authors) consists of wildlife biologists, research 
ecologists, forest inventory specialists, forest entomologists, and mycologists. The team also consulted with professionals 
from diverse specialties including wildlife research, fire ecology, timber management, plant pathology, silviculture, and land 
use planning. 

We intend DecAID to be used broadly by land planners, timber consultants, and forest managers. We hope the DecAID 
Advisor serves as a template for use in other geographic areas, given similar literature reviews, research data, and summaries 
of expert judgments. 
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How Can DecAID Be Used? 

DecAID presents information on wildlife use of snag diameter, snag density, down wood diameter, and down wood percent 
cover, and on the range of natural (unharvested) and current (all) conditions of snag density and down wood percent cover 
by diameter classes. The information is presented at three statistical tolerance levels which may be interpreted as three levels 
of “assurance:” low (30% tolerance level), moderate (50% tolerance level), and high (80% tolerance level). Minimum and 
maximum values are also presented. Additional available data on dead wood species, decay condition, etc. are summarized 
but not analyzed statistically. 

DecAID allows the user to specify a vegetation condition, and to: 
§ view a synthesis of empirical data on wildlife use of wood decay elements in Washington and Oregon; 

§ determine which selected wildlife species would be associated with specific sizes or amounts of snags or down wood 
at various statistical levels; 

§ determine the sizes or amounts of snags or down wood to meet specified wildlife species objectives; 

§ view a narrative interpretation of these data along with the literature sources; 

§ view summaries of the range of snag and down wood levels in unharvested forest, representing ranges of natural 
conditions, and across all current forest conditions; 

§ determine effects of present or expected stand conditions on wildlife using 

§ wood decay elements; 

§ determine implications of insect and pathogen activity on the creation and management of snags and down wood for 
wildlife habitat; 

§ view advice on the roles of insects and pathogens in creation and dynamics of snags and down wood; and 

§ determine implications of snag and down wood levels on managing for overall forest ecosystem health. 

 
Paying Attention to Scales of Space and Time 
A critical consideration in use of DecAID is that of scales of space and time. DecAID will be best applied at scales of 
subwatersheds, watersheds, subbasins, physiographic provinces, or large administrative units such as Ranger Districts, 
National Forests, or BLM Districts. 

DecAID is not intended to predict occurrence of wildlife species at the scale of individual forest stands or specific locations 
– there are far too many other factors influencing the presence or absence of organisms at that scale than could be reasonably 
depicted here. DecAID is not intended to predict the specific species composition in a given geographic area. Instead, it 
is intended to be used to help advise on broad, cumulative patterns of species occurrence and distributions in generally-
described habitat types and structural conditions. Validation of other wildlife-habitat relationships databases (for example, 
Dedon and others 1986, Fielding and Haworth 1995, Raphael and Marcot 1986) suggests that any information of this type 
would likely err on the side of commission, that is, including species that may not really occur on any one site, particularly 
with smaller geographic areas such as an individual forest stand. DecAID is intended to be a broader planning aid than a 
species- or stand-specific prediction tool. 

Because DecAID is not a time-dynamic simulator (such as Marcot 1992 for snags; Mellen and Ager 2002 for snags and down 
wood; and Bragg 2000, for down wood in riparian systems), it does not account for potential temporal changes in vegetation 
and other environmental conditions, species functional and numerical responses, population dynamics and demographics, 
fire likelihoods, and ecosystem health. DecAID could be consulted to review potential conditions at specific time intervals 
and for a specific set of conditions, but dynamic changes in forest and landscape conditions would have to be modeled or 
evaluated outside the confines of the DecAID Advisor. 

Regarding the use of inventory data to represent ranges of natural and current conditions, the dead wood estimates must be 
interpreted in light of the inherent scale imposed by the inventory designs. Each observation that entered our summaries was 
an individual field plot. Each plot encompassed about a one- or two-hectare area, within which snags were sampled on fixed- 
or variable-radius subplots and down wood was sampled on line transects. Plot area, subplot sizes, and transect lengths varied 
somewhat within and among the data sets. Within-plot variability is not represented in this study. Also, because the plots 
sampled an area that is smaller than a typical forest stand, the plot-level observations should not be thought of as representing 
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stand-level conditions. Rather, our summaries describe the aggregate properties of the variability of dead wood on multiple 
plots that sample a given wildlife habitat. We believe it is reasonable to apply distributional information about dead wood 
that is based on many inventory plots in a given vegetation condition to a management “unit” at the scale of a landscape or 
sub-watershed. 

Also, the distribution and estimated variation of dead wood within each wildlife habitat is the result of the interaction 
between plot size and the spatial pattern of dead wood. Smaller plot sizes would result in greater variability, since smaller 
plots are more likely to sample dense clumps of dead wood or fall in gaps where no dead wood exists. 

Although the estimates of amounts of dead wood are from plots measured at a single point in time, the current conditions 
express events that have occurred over the past decades to centuries. 

Availability, Progress, and Related References
As of this writing, the DecAID project is an ongoing, dynamic process. The DecAID Advisor will be available as a Web site 
operating as an interactive program. Current plans include training sessions to help users understand how to run the program 
and use and interpret results. 

We have presented work to date in other publications. An overview of DecAID was provided in Mellen and others (2002). 
The wildlife component of DecAID was described in Marcot and others (2002) and the ecological functions of wildlife 
pertaining to decayed wood were presented by Marcot (2002) and Marcot and Vander Heyden (2001). The forest inventory 
summaries were described in Ohmann and Waddell (2002). The ecosystem productivity implications of decayed wood were 
presented in Rose and others (2001). 
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Table D-3. Alternative E Snag and CWD Levels by Unit
AUNIT Burn Severity Acres Snags CWD Level

321e15u10g low/very low burn 2 4/acre 120 Linear ft.
321e15u11g low/very low burn 41 4/acre 120 Linear ft.
321e15u9g low/very low burn 2 4/acre 120 Linear ft.
321e17u13g low/very low burn 2 4/acre 120 Linear ft.
321e19u11g low/very low burn 29 4/acre 120 Linear ft.
321e19u12g low/very low burn 9 4/acre 120 Linear ft.
321e19u13g low/very low burn 9 4/acre 120 Linear ft.
321e19u14g low/very low burn 49 4/acre 120 Linear ft.
321e19u15g low/very low burn 5 4/acre 120 Linear ft.
321e19u16g low/very low burn 3 4/acre 120 Linear ft.
321e19u17g low/very low burn 2 4/acre 120 Linear ft.
321e21u4g low/very low burn 5 4/acre 120 Linear ft.
321e29u11g low/very low burn 8 4/acre 120 Linear ft.
321e29u12g low/very low burn 5 4/acre 120 Linear ft.
321e31u4g low/very low burn 2 4/acre 120 Linear ft.
321e31u5g low/very low burn 3 4/acre 120 Linear ft.
321e3u10g low/very low burn 10 4/acre 120 Linear ft.
321e3u6g low/very low burn 2 4/acre 120 Linear ft.
321e3u7g low/very low burn 6 4/acre 120 Linear ft.
321e3u9g low/very low burn 2 4/acre 120 Linear ft.
321e4u6g low/very low burn 2 4/acre 120 Linear ft.
321e4u7g low/very low burn 32 4/acre 120 Linear ft.
321e5u16g low/very low burn 69 4/acre 120 Linear ft.
321e5u17g low/very low burn 2 4/acre 120 Linear ft.
321e5u18g low/very low burn 2 4/acre 120 Linear ft.
321e5u19g low/very low burn 36 4/acre 120 Linear ft.
321e5u20g low/very low burn 3 4/acre 120 Linear ft.
321e5u21g low/very low burn 11 4/acre 120 Linear ft.
321e5u22g low/very low burn 2 4/acre 120 Linear ft.
321e5u23g low/very low burn 6 4/acre 120 Linear ft.
321e5u24g low/very low burn 4 4/acre 120 Linear ft.
321e7u18g low/very low burn 5 4/acre 120 Linear ft.
321e7u19g low/very low burn 47 4/acre 120 Linear ft.
321e7u20g low/very low burn 13 4/acre 120 Linear ft.
321e7u21g low/very low burn 33 4/acre 120 Linear ft.
321e7u22g low/very low burn 11 4/acre 120 Linear ft.
321e7u23g low/very low burn 2 4/acre 120 Linear ft.
321e7u24g low/very low burn 2 4/acre 120 Linear ft.
321e7u25g low/very low burn 4 4/acre 120 Linear ft.
321e7u26g low/very low burn 8 4/acre 120 Linear ft.
321e8u10g low/very low burn 3 4/acre 120 Linear ft.
321e8u11g low/very low burn 6 4/acre 120 Linear ft.
321e8u12g low/very low burn 5 4/acre 120 Linear ft.
321e8u13g low/very low burn 4 4/acre 120 Linear ft.
321e8u8g low/very low burn 7 4/acre 120 Linear ft.
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321e8u9g low/very low burn 50 4/acre 120 Linear ft.
321e9u7g low/very low burn 7 4/acre 120 Linear ft.
321w11u10g low/very low burn 14 4/acre 120 Linear ft.
321w11u11g low/very low burn 2 4/acre 120 Linear ft.
321w11u12g low/very low burn 4 4/acre 120 Linear ft.
321w11u6g low/very low burn 6 4/acre 120 Linear ft.
321w11u7g low/very low burn 10 4/acre 120 Linear ft.
321w11u8g low/very low burn 2 4/acre 120 Linear ft.
321w11u9g low/very low burn 15 4/acre 120 Linear ft.
321w12u4g low/very low burn 4 4/acre 120 Linear ft.
321w12u5g low/very low burn 26 4/acre 120 Linear ft.
321w12u6g low/very low burn 16 4/acre 120 Linear ft.
321w12u7g low/very low burn 74 4/acre 120 Linear ft.
321w12u8g low/very low burn 10 4/acre 120 Linear ft.
321w13u10g low/very low burn 7 4/acre 120 Linear ft.
321w13u11g low/very low burn 2 4/acre 120 Linear ft.
321w13u12g low/very low burn 19 4/acre 120 Linear ft.
321w13u13g low/very low burn 10 4/acre 120 Linear ft.
321w13u14g low/very low burn 6 4/acre 120 Linear ft.
321w13u15g low/very low burn 2 4/acre 120 Linear ft.
321w13u16g low/very low burn 2 4/acre 120 Linear ft.
321w13u17g low/very low burn 12 4/acre 120 Linear ft.
321w13u18g low/very low burn 23 4/acre 120 Linear ft.
321w13u19g low/very low burn 3 4/acre 120 Linear ft.
321w13u20g low/very low burn 3 4/acre 120 Linear ft.
321w13u21g low/very low burn 23 4/acre 120 Linear ft.
321w14u4g low/very low burn 2 4/acre 120 Linear ft.
321w14u5g low/very low burn 7 4/acre 120 Linear ft.
321w14u6g low/very low burn 14 4/acre 120 Linear ft.
321w14u7g low/very low burn 22 4/acre 120 Linear ft.
321w14u8g low/very low burn 2 4/acre 120 Linear ft.
321w14u9g low/very low burn 9 4/acre 120 Linear ft.
321w1u25g low/very low burn 17 4/acre 120 Linear ft.
321w1u27g low/very low burn 6 4/acre 120 Linear ft.
321w1u28g low/very low burn 4 4/acre 120 Linear ft.
321w1u29g low/very low burn 3 4/acre 120 Linear ft.
321w1u30g low/very low burn 11 4/acre 120 Linear ft.
321w1u31g low/very low burn 7 4/acre 120 Linear ft.
321w1u32g low/very low burn 59 4/acre 120 Linear ft.
321w1u33g low/very low burn 5 4/acre 120 Linear ft.
321w1u34g low/very low burn 3 4/acre 120 Linear ft.
321w1u35g low/very low burn 8 4/acre 120 Linear ft.
321w1u36g low/very low burn 2 4/acre 120 Linear ft.
321w1u37g low/very low burn 2 4/acre 120 Linear ft.
321w1u38g low/very low burn 3 4/acre 120 Linear ft.

Table D-3. Alternative E Snag and CWD Levels by Unit
AUNIT Burn Severity Acres Snags CWD Level
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321w23u2g low/very low burn 18 4/acre 120 Linear ft.
321w23u3g low/very low burn 11 4/acre 120 Linear ft.
321w24u4g low/very low burn 7 4/acre 120 Linear ft.
321w24u5g low/very low burn 13 4/acre 120 Linear ft.
321w24u6g low/very low burn 5 4/acre 120 Linear ft.
321w25u10g low/very low burn 18 4/acre 120 Linear ft.
321w25u11g low/very low burn 45 4/acre 120 Linear ft.
321w25u12g low/very low burn 16 4/acre 120 Linear ft.
321w25u13g low/very low burn 22 4/acre 120 Linear ft.
321w25u14g low/very low burn 2 4/acre 120 Linear ft.
321w25u7g low/very low burn 102 4/acre 120 Linear ft.
321w25u8g low/very low burn 27 4/acre 120 Linear ft.
321w25u9g low/very low burn 23 4/acre 120 Linear ft.

Total Acres Low/Very Low 1,362
321e10u1 high/moderate burn 11 6 - 14/acre 120 Linear ft.
321e10u2 high/moderate burn 2 6 - 14/acre 120 Linear ft.
321e10u3 high/moderate burn 18 6 - 14/acre 120 Linear ft.
321e10u4 high/moderate burn 1 6 - 14/acre 120 Linear ft.
321e11u1 high/moderate burn 3 6 - 14/acre 120 Linear ft.
321e11u2 high/moderate burn 8 6 - 14/acre 120 Linear ft.
321e11u3 high/moderate burn 19 6 - 14/acre 120 Linear ft.
321e11u4 high/moderate burn 53 6 - 14/acre 120 Linear ft.
321e15u1 high/moderate burn 21 6 - 14/acre 120 Linear ft.
321e15u10 high/moderate burn 3 6 - 14/acre 120 Linear ft.
321e15u11 high/moderate burn 1 6 - 14/acre 120 Linear ft.
321e15u2 high/moderate burn 6 6 - 14/acre 120 Linear ft.
321e15u3 high/moderate burn 4 6 - 14/acre 120 Linear ft.
321e15u4 high/moderate burn 4 6 - 14/acre 120 Linear ft.
321e15u5 high/moderate burn 10 6 - 14/acre 120 Linear ft.
321e15u6 high/moderate burn 19 6 - 14/acre 120 Linear ft.
321e15u7 high/moderate burn 9 6 - 14/acre 120 Linear ft.
321e15u8 high/moderate burn 1 6 - 14/acre 120 Linear ft.
321e15u9 high/moderate burn 1 6 - 14/acre 120 Linear ft.
321e17u1 high/moderate burn 14 6 - 14/acre 120 Linear ft.
321e17u10 high/moderate burn 2 6 - 14/acre 120 Linear ft.
321e17u11 high/moderate burn 1 6 - 14/acre 120 Linear ft.
321e17u12 high/moderate burn 2 6 - 14/acre 120 Linear ft.
321e17u2 high/moderate burn 7 6 - 14/acre 120 Linear ft.
321e17u3 high/moderate burn 35 6 - 14/acre 120 Linear ft.
321e17u4 high/moderate burn 11 6 - 14/acre 120 Linear ft.
321e17u5 high/moderate burn 8 6 - 14/acre 120 Linear ft.
321e17u6 high/moderate burn 2 6 - 14/acre 120 Linear ft.
321e17u7 high/moderate burn 10 6 - 14/acre 120 Linear ft.
321e17u8 high/moderate burn 2 6 - 14/acre 120 Linear ft.
321e17u9 high/moderate burn 3 6 - 14/acre 120 Linear ft.

Table D-3. Alternative E Snag and CWD Levels by Unit
AUNIT Burn Severity Acres Snags CWD Level
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321e19u1 high/moderate burn 2 6 - 14/acre 120 Linear ft.
321e19u10 high/moderate burn 3 6 - 14/acre 120 Linear ft.
321e19u2 high/moderate burn 2 6 - 14/acre 120 Linear ft.
321e19u3 high/moderate burn 9 6 - 14/acre 120 Linear ft.
321e19u4 high/moderate burn 24 6 - 14/acre 120 Linear ft.
321e19u5 high/moderate burn 16 6 - 14/acre 120 Linear ft.
321e19u6 high/moderate burn 20 6 - 14/acre 120 Linear ft.
321e19u7 high/moderate burn 18 6 - 14/acre 120 Linear ft.
321e19u8 high/moderate burn 2 6 - 14/acre 120 Linear ft.
321e19u9 high/moderate burn 3 6 - 14/acre 120 Linear ft.
321e21u1 high/moderate burn 15 6 - 14/acre 120 Linear ft.
321e21u2 high/moderate burn 23 6 - 14/acre 120 Linear ft.
321e21u3 high/moderate burn 3 6 - 14/acre 120 Linear ft.
321e27u1 high/moderate burn 2 6 - 14/acre 120 Linear ft.
321e29u1 high/moderate burn 6 6 - 14/acre 120 Linear ft.
321e29u10 high/moderate burn 6 6 - 14/acre 120 Linear ft.
321e29u2 high/moderate burn 28 6 - 14/acre 120 Linear ft.
321e29u3 high/moderate burn 11 6 - 14/acre 120 Linear ft.
321e29u4 high/moderate burn 23 6 - 14/acre 120 Linear ft.
321e29u5 high/moderate burn 81 6 - 14/acre 120 Linear ft.
321e29u6 high/moderate burn 30 6 - 14/acre 120 Linear ft.
321e29u7 high/moderate burn 50 6 - 14/acre 120 Linear ft.
321e29u8 high/moderate burn 19 6 - 14/acre 120 Linear ft.
321e29u9 high/moderate burn 2 6 - 14/acre 120 Linear ft.
321e30u2 high/moderate burn 19 6 - 14/acre 120 Linear ft.
321e31u1 high/moderate burn 3 6 - 14/acre 120 Linear ft.
321e31u2 high/moderate burn 5 6 - 14/acre 120 Linear ft.
321e31u3 high/moderate burn 2 6 - 14/acre 120 Linear ft.
321e33u1 high/moderate burn 18 6 - 14/acre 120 Linear ft.
321e33u2 high/moderate burn 42 6 - 14/acre 120 Linear ft.
321e33u4 high/moderate burn 6 6 - 14/acre 120 Linear ft.
321e3u1 high/moderate burn 3 6 - 14/acre 120 Linear ft.
321e3u10 high/moderate burn 4 6 - 14/acre 120 Linear ft.
321e3u11 high/moderate burn 1 6 - 14/acre 120 Linear ft.
321e3u12 high/moderate burn 3 6 - 14/acre 120 Linear ft.
321e3u13 high/moderate burn 4 6 - 14/acre 120 Linear ft.
321e3u14 high/moderate burn 1 6 - 14/acre 120 Linear ft.
321e3u15 high/moderate burn 7 6 - 14/acre 120 Linear ft.
321e3u16 high/moderate burn 1 6 - 14/acre 120 Linear ft.
321e3u17 high/moderate burn 1 6 - 14/acre 120 Linear ft.
321e3u18 high/moderate burn 4 6 - 14/acre 120 Linear ft.
321e3u2 high/moderate burn 4 6 - 14/acre 120 Linear ft.
321e3u3 high/moderate burn 12 6 - 14/acre 120 Linear ft.
321e3u4 high/moderate burn 12 6 - 14/acre 120 Linear ft.
321e3u5 high/moderate burn 1 6 - 14/acre 120 Linear ft.

Table D-3. Alternative E Snag and CWD Levels by Unit
AUNIT Burn Severity Acres Snags CWD Level
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321e3u6 high/moderate burn 1 6 - 14/acre 120 Linear ft.
321e3u7 high/moderate burn 3 6 - 14/acre 120 Linear ft.
321e3u8 high/moderate burn 4 6 - 14/acre 120 Linear ft.
321e3u9 high/moderate burn 3 6 - 14/acre 120 Linear ft.
321e4u1 high/moderate burn 9 6 - 14/acre 120 Linear ft.
321e4u2 high/moderate burn 11 6 - 14/acre 120 Linear ft.
321e4u3 high/moderate burn 2 6 - 14/acre 120 Linear ft.
321e4u4 high/moderate burn 1 6 - 14/acre 120 Linear ft.
321e4u5 high/moderate burn 2 6 - 14/acre 120 Linear ft.
321e5u1 high/moderate burn 5 6 - 14/acre 120 Linear ft.
321e5u10 high/moderate burn 2 6 - 14/acre 120 Linear ft.
321e5u11 high/moderate burn 1 6 - 14/acre 120 Linear ft.
321e5u12 high/moderate burn 3 6 - 14/acre 120 Linear ft.
321e5u13 high/moderate burn 2 6 - 14/acre 120 Linear ft.
321e5u14 high/moderate burn 1 6 - 14/acre 120 Linear ft.
321e5u15 high/moderate burn 2 6 - 14/acre 120 Linear ft.
321e5u2 high/moderate burn 8 6 - 14/acre 120 Linear ft.
321e5u3 high/moderate burn 6 6 - 14/acre 120 Linear ft.
321e5u4 high/moderate burn 1 6 - 14/acre 120 Linear ft.
321e5u5 high/moderate burn 5 6 - 14/acre 120 Linear ft.
321e5u6 high/moderate burn 2 6 - 14/acre 120 Linear ft.
321e5u7 high/moderate burn 2 6 - 14/acre 120 Linear ft.
321e5u8 high/moderate burn 2 6 - 14/acre 120 Linear ft.
321e5u9 high/moderate burn 31 6 - 14/acre 120 Linear ft.
321e7u1 high/moderate burn 3 6 - 14/acre 120 Linear ft.
321e7u10 high/moderate burn 2 6 - 14/acre 120 Linear ft.
321e7u11 high/moderate burn 7 6 - 14/acre 120 Linear ft.
321e7u12 high/moderate burn 6 6 - 14/acre 120 Linear ft.
321e7u13 high/moderate burn 25 6 - 14/acre 120 Linear ft.
321e7u14 high/moderate burn 5 6 - 14/acre 120 Linear ft.
321e7u15 high/moderate burn 1 6 - 14/acre 120 Linear ft.
321e7u16 high/moderate burn 2 6 - 14/acre 120 Linear ft.
321e7u17 high/moderate burn 1 6 - 14/acre 120 Linear ft.
321e7u2 high/moderate burn 5 6 - 14/acre 120 Linear ft.
321e7u3 high/moderate burn 5 6 - 14/acre 120 Linear ft.
321e7u4 high/moderate burn 2 6 - 14/acre 120 Linear ft.
321e7u5 high/moderate burn 4 6 - 14/acre 120 Linear ft.
321e7u6 high/moderate burn 4 6 - 14/acre 120 Linear ft.
321e7u7 high/moderate burn 25 6 - 14/acre 120 Linear ft.
321e7u8 high/moderate burn 3 6 - 14/acre 120 Linear ft.
321e7u9 high/moderate burn 3 6 - 14/acre 120 Linear ft.
321e8u1 high/moderate burn 1 6 - 14/acre 120 Linear ft.
321e8u2 high/moderate burn 3 6 - 14/acre 120 Linear ft.
321e8u3 high/moderate burn 10 6 - 14/acre 120 Linear ft.
321e8u4 high/moderate burn 3 6 - 14/acre 120 Linear ft.

Table D-3. Alternative E Snag and CWD Levels by Unit
AUNIT Burn Severity Acres Snags CWD Level
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321e8u5 high/moderate burn 2 6 - 14/acre 120 Linear ft.
321e8u6 high/moderate burn 2 6 - 14/acre 120 Linear ft.
321e8u7 high/moderate burn 4 6 - 14/acre 120 Linear ft.
321e9u1 high/moderate burn 1 6 - 14/acre 120 Linear ft.
321e9u2 high/moderate burn 19 6 - 14/acre 120 Linear ft.
321e9u3 high/moderate burn 11 6 - 14/acre 120 Linear ft.
321e9u4 high/moderate burn 4 6 - 14/acre 120 Linear ft.
321e9u5 high/moderate burn 13 6 - 14/acre 120 Linear ft.
321e9u6 high/moderate burn 1 6 - 14/acre 120 Linear ft.
321e9u7 high/moderate burn 1 6 - 14/acre 120 Linear ft.
321e9u8 high/moderate burn 1 6 - 14/acre 120 Linear ft.
321e9u9 high/moderate burn 3 6 - 14/acre 120 Linear ft.
321w11u1 high/moderate burn 5 6 - 14/acre 120 Linear ft.
321w11u2 high/moderate burn 21 6 - 14/acre 120 Linear ft.
321w11u3 high/moderate burn 13 6 - 14/acre 120 Linear ft.
321w11u4 high/moderate burn 2 6 - 14/acre 120 Linear ft.
321w11u5 high/moderate burn 2 6 - 14/acre 120 Linear ft.
321w12u1 high/moderate burn 13 6 - 14/acre 120 Linear ft.
321w12u2 high/moderate burn 2 6 - 14/acre 120 Linear ft.
321w12u3 high/moderate burn 3 6 - 14/acre 120 Linear ft.
321w13u1 high/moderate burn 17 6 - 14/acre 120 Linear ft.
321w13u2 high/moderate burn 7 6 - 14/acre 120 Linear ft.
321w13u3 high/moderate burn 21 6 - 14/acre 120 Linear ft.
321w13u4 high/moderate burn 14 6 - 14/acre 120 Linear ft.
321w13u5 high/moderate burn 5 6 - 14/acre 120 Linear ft.
321w13u6 high/moderate burn 1 6 - 14/acre 120 Linear ft.
321w13u7 high/moderate burn 4 6 - 14/acre 120 Linear ft.
321w13u8 high/moderate burn 3 6 - 14/acre 120 Linear ft.
321w13u9 high/moderate burn 1 6 - 14/acre 120 Linear ft.
321w14u1 high/moderate burn 8 6 - 14/acre 120 Linear ft.
321w14u2 high/moderate burn 8 6 - 14/acre 120 Linear ft.
321w14u3 high/moderate burn 2 6 - 14/acre 120 Linear ft.
321w1u1 high/moderate burn 7 6 - 14/acre 120 Linear ft.
321w1u10 high/moderate burn 3 6 - 14/acre 120 Linear ft.
321w1u11 high/moderate burn 31 6 - 14/acre 120 Linear ft.
321w1u12 high/moderate burn 3 6 - 14/acre 120 Linear ft.
321w1u13 high/moderate burn 12 6 - 14/acre 120 Linear ft.
321w1u14 high/moderate burn 3 6 - 14/acre 120 Linear ft.
321w1u15 high/moderate burn 2 6 - 14/acre 120 Linear ft.
321w1u16 high/moderate burn 1 6 - 14/acre 120 Linear ft.
321w1u17 high/moderate burn 2 6 - 14/acre 120 Linear ft.
321w1u18 high/moderate burn 5 6 - 14/acre 120 Linear ft.
321w1u19 high/moderate burn 4 6 - 14/acre 120 Linear ft.
321w1u2 high/moderate burn 17 6 - 14/acre 120 Linear ft.
321w1u20 high/moderate burn 2 6 - 14/acre 120 Linear ft.

Table D-3. Alternative E Snag and CWD Levels by Unit
AUNIT Burn Severity Acres Snags CWD Level
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321w1u21 high/moderate burn 4 6 - 14/acre 120 Linear ft.
321w1u22 high/moderate burn 3 6 - 14/acre 120 Linear ft.
321w1u23 high/moderate burn 3 6 - 14/acre 120 Linear ft.
321w1u24 high/moderate burn 2 6 - 14/acre 120 Linear ft.
321w1u3 high/moderate burn 26 6 - 14/acre 120 Linear ft.
321w1u4 high/moderate burn 41 6 - 14/acre 120 Linear ft.
321w1u5 high/moderate burn 28 6 - 14/acre 120 Linear ft.
321w1u6 high/moderate burn 57 6 - 14/acre 120 Linear ft.
321w1u7 high/moderate burn 2 6 - 14/acre 120 Linear ft.
321w1u8 high/moderate burn 1 6 - 14/acre 120 Linear ft.
321w1u9 high/moderate burn 2 6 - 14/acre 120 Linear ft.
321w23u1 high/moderate burn 18 6 - 14/acre 120 Linear ft.
321w24u1 high/moderate burn 6 6 - 14/acre 120 Linear ft.
321w24u2 high/moderate burn 27 6 - 14/acre 120 Linear ft.
321w24u3 high/moderate burn 2 6 - 14/acre 120 Linear ft.
321w25u1 high/moderate burn 16 6 - 14/acre 120 Linear ft.
321w25u2 high/moderate burn 5 6 - 14/acre 120 Linear ft.
321w25u3 high/moderate burn 14 6 - 14/acre 120 Linear ft.
321w25u4 high/moderate burn 26 6 - 14/acre 120 Linear ft.
321w25u5 high/moderate burn 2 6 - 14/acre 120 Linear ft.
321w25u6 high/moderate burn 9 6 - 14/acre 120 Linear ft.
331e10u1 high/moderate burn 3 6 - 14/acre 120 Linear ft.
331e10u2 high/moderate burn 20 6 - 14/acre 120 Linear ft.
331e10u3 high/moderate burn 2 6 - 14/acre 120 Linear ft.
331e10u4 high/moderate burn 2 6 - 14/acre 120 Linear ft.
331e15u high/moderate burn 2 6 - 14/acre 120 Linear ft.
331e15u1 high/moderate burn 4 6 - 14/acre 120 Linear ft.
331e15u2 high/moderate burn 3 6 - 14/acre 120 Linear ft.
331e17u1 high/moderate burn 4 6 - 14/acre 120 Linear ft.
331e17u2 high/moderate burn 5 6 - 14/acre 120 Linear ft.
331e3u high/moderate burn 2 6 - 14/acre 120 Linear ft.
331e3u1 high/moderate burn 6 6 - 14/acre 120 Linear ft.
331e3u2 high/moderate burn 2 6 - 14/acre 120 Linear ft.
331e3u3 high/moderate burn 4 6 - 14/acre 120 Linear ft.
331e3u4 high/moderate burn 3 6 - 14/acre 120 Linear ft.
331e3u5 high/moderate burn 3 6 - 14/acre 120 Linear ft.
331e3u6 high/moderate burn 7 6 - 14/acre 120 Linear ft.
331e3u7 high/moderate burn 4 6 - 14/acre 120 Linear ft.
331e3u8 high/moderate burn 5 6 - 14/acre 120 Linear ft.
331e3u9 high/moderate burn 2 6 - 14/acre 120 Linear ft.
331e5u1 high/moderate burn 13 6 - 14/acre 120 Linear ft.
331e5u2 high/moderate burn 6 6 - 14/acre 120 Linear ft.
331e5u3 high/moderate burn 1 6 - 14/acre 120 Linear ft.
331e5u3 high/moderate burn 3 6 - 14/acre 120 Linear ft.
331e5u3 high/moderate burn 5 6 - 14/acre 120 Linear ft.

Table D-3. Alternative E Snag and CWD Levels by Unit
AUNIT Burn Severity Acres Snags CWD Level
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331e5u4 high/moderate burn 2 6 - 14/acre 120 Linear ft.
331e6u1 high/moderate burn 2 6 - 14/acre 120 Linear ft.
331e7u1 high/moderate burn 1 6 - 14/acre 120 Linear ft.
331e7u2 high/moderate burn 32 6 - 14/acre 120 Linear ft.
331e7u3 high/moderate burn 2 6 - 14/acre 120 Linear ft.
331e7u4 high/moderate burn 11 6 - 14/acre 120 Linear ft.
331e7u5 high/moderate burn 4 6 - 14/acre 120 Linear ft.
331e7u6 high/moderate burn 45 6 - 14/acre 120 Linear ft.
331e7u7 high/moderate burn 7 6 - 14/acre 120 Linear ft.
331e7u8 high/moderate burn 1 6 - 14/acre 120 Linear ft.
331e8u1 high/moderate burn 17 6 - 14/acre 120 Linear ft.
331w1u1 high/moderate burn 6 6 - 14/acre 120 Linear ft.
331w1u10 high/moderate burn 1 6 - 14/acre 120 Linear ft.
331w1u11 high/moderate burn 4 6 - 14/acre 120 Linear ft.
331w1u12 high/moderate burn 2 6 - 14/acre 120 Linear ft.
331w1u2 high/moderate burn 12 6 - 14/acre 120 Linear ft.
331w1u3 high/moderate burn 2 6 - 14/acre 120 Linear ft.
331w1u4 high/moderate burn 1 6 - 14/acre 120 Linear ft.
331w1u5 high/moderate burn 2 6 - 14/acre 120 Linear ft.
331w1u6 high/moderate burn 9 6 - 14/acre 120 Linear ft.
331w1u7 high/moderate burn 3 6 - 14/acre 120 Linear ft.
331w1u8 high/moderate burn 2 6 - 14/acre 120 Linear ft.
331w1u9 high/moderate burn 4 6 - 14/acre 120 Linear ft.
Total Acres High/Moderate 1,954

Table D-3. Alternative E Snag and CWD Levels by Unit
AUNIT Burn Severity Acres Snags CWD Level
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Table D-4. Alternative F Snag and CWD Levels per Unit

AUNIT
Stand 
Acres

Potential
Salvage Acres

Available
Salvage Acres

321e10u2 3 1 1
321e11u3 4 2 2
321e15u1 9 7 7
321e15u10 6 4 3
321e15u2 8 6 6
321e15u4 8 6 5
321e15u6 8 6 3
321e17u2 9 7 7
321e17u7 7 5 5
321e17u8 3 1 1
321e17u9 3 1 1
321e19u1 4 2 2
321e19u10 3 1 1
321e19u8 3 1 1
321e19u9 3 1 1
321e21u3 6 4 4
321e29u10 6 4 4
321e29u3 9 7 7
321e31u1 3 1 1
321e31u2 5 3 3
321e3u1 3 1 1
321e3u10 4 2 2
321e3u11 4 2 1
321e3u12 3 1 1
321e3u2 4 2 2
321e3u6 5 3 1
321e5u14 3 1 1
321e5u4 3 1 1
321e5u5 10 8 5
321e7u1 3 1 1
321e7u10 10 8 2
321e7u11 8 6 6
321e7u12 6 4 4
321e7u13LU 3 1 1
321e7u14 7 5 5
321e7u3 5 3 3
321e7u8 4 2 2
321e8u3 10 8 8
321e8u4 3 1 1
321e8u7 4 2 2
321e9u4 4 2 2
321w11u1 5 3 3
321w11u4 3 1 1
321w12u3 3 1 1
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Table D-4. Alternative F Snag and CWD Levels per Unit

AUNIT
Stand 
Acres

Potential
Salvage Acres

Available
Salvage Acres

321w13u2 8 6 6
321w13u7 6 4 4
321w13u8 4 2 2
321w14u1 8 6 5
321w14u2 10 8 8
321w1u12 3 1 1
321w1u14 4 2 2
321w1u16 4 2 1
321w1u18 5 3 3
321w1u19 4 2 2
321w1u21 5 3 3
321w1u22 4 2 2
321w1u23 3 1 1
321w1u8 3 1 1
321w24u1 6 4 4
321w25u2 5 3 3
321w25u6 9 7 7
331e10u1 3 1 1
331e15u3 7 5 4
331e15u2 3 1 1
331e17u1 7 5 4
331e3u3 4 2 2
331e3u4 3 1 1
331e5u2 9 7 6
331e5u3 6 4 4
331e7u3 3 1 1
331e7u5 4 2 2
331e7u8 3 1 1
331w1u1 7 5 5
331w1u3 10 8 2
331w1u7 9 7 3

Total Acres 214
NOTE: Potential Salvage Acres equal (Stand acres minus 2 acres for snags)
Available Salvage Acres equal (Potential salvage acres minus additional riparian acres within stand)
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Alternative G Snag and CWD Levels 
In determining the recommended levels of snags and CWD in Alternative G, outside of the research units, a number of 
references were considered. A review of these references shows that recommendations for snags and CWD were very similar. 
Recommended snag levels from the following references were considered:

Guidelines for Snag and Down Wood Prescriptions in Southwestern Oregon (Diane White 2001)
Effects of Stand Replacement Fire and Salvage Logging on a Cavity Nesting Bird Community in Eastern 
Cascades,Washington (Haggard and Gaines 2001)
Jenny Creek Late-Successional Reserve Assessment (LSRA) (2000)
DecAID Wood Advisor (Mellen, et al.)

These references were related either to recommendations for cavity nesting species (i.e. Haggard and Gaines) or were 
specific recommendations for southwest Oregon (i.e. White paper, Jenny Creek LSRA, DecAID). The Haggard and Gaines 
recommendations were included because they provided a range of snag levels which would provide the “highest abundance, 
species richness, and nesting population of cavity nesters” (Haggard and Gaines, 2001). It is acknowledged that this study 
was completed in Eastern Cascades of Washington but it was felt conditions were similar to those in southwest Oregon 
and the recommendations should be considered. The three other references included make specific recommendations for 
southwest Oregon.

Table D-5 contains a comparison of these references and the recommended snag and CWD levels.

Table D-5. Comparison of Recommended Snag and CWD Levels by Reference
Diane White Paper Haggard & Gaines Jenny Creek LSRA DecAID Advisor
Snags CWD Snags CWD Snags CWD Snags CWD

White Fir 
Plant Series

>10",
6  tpa

13 pieces/acre 
or 9.8 tons/
acre or 2.5 % 
cover

> 10",
6-14 tpa

No CWD 
level 
recommended

> 8", 
15 tpa;   

> 16", 
7-14 tpa

Range 5-7 
pieces/acre          
(16" x 16") or 
0.84% ground 
cover

50-80% 
range, 
8-17 tpa

50-80% 
range, 
3.6-6.7% 
ground 
cover

Douglas-fir 
Plant Series

>10",
6 tpa

8 pieces/acre 
or 5.3 tons/
acre or 1.1% 
cover

30-50% 
range, 
5-8 tpa

30-50% 
range, 
2.0-3.6% 
ground 
cover

 
A landscape approach was used in determining the snags and CWD levels in Alternative G, outside of the research units. 
Snag and CWD levels would be applied across all stand-replacement units on BLM-administered land. It does not consider 
or make up for snag levels on private land. Based on these recommendations, the following snag and CWD target levels were 
proposed for Alternative G.

Table D-6. Recommended Snag and CWD 
Levels for Alternative G

Snags > 16" CWD
White Fir Plant Series 12 3.6 % ground cover

Douglas-fir Plant Series 8 2.0 % ground cover

Alternative G
Determination on the number of snags needed to meet the 30% and 50% DecAID levels for nonresearch salvage units in 
Alternative G using the DecAID Wood Advisor follows. This was considered a minimum level for this alternative. Snag and 
CWD levels were determined based on a landscape approach. 
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Determination of salvage acres within White Fir Plant Series 
50% DecAID Tolerance Level
Total Acres of stand-replacement acres within White Fir Plant Series  = 1,138 acres
Acres available for salvage within 10-acre stand-replacement units = 872 acres
DecAID Target Wildlife Snags (10" DBH and greater) = 8 tpa
DecAID Target % ground cover = 3.6%
Existing average snag size = 16.5" DBH and 60'
% ground cover of the average snag = 0.129% cover
Average existing % ground cover = 1.55% cover
Average needed to meet Target ground cover = (Target - Existing) = 3.6% - 1.55% = 2.05%
Additional snags needed/acre to meet Target = average needed/existing average snag % ground cover = 2.05/0.129 = 17 tpa 
Total Trees within available salvage acres in White Fir Plant Series > 10" = 76,417 snags
Average tpa = 67 tpa

Wildlife snags - 8 snag/acre x 1,138 acres =        9,104 snags
Additional snags to meet ground cover = 17 snags/acre x 1138 acres =   19,346 snags
Total snags needed to meet DecAID 50% Tolerance Level =    28,450 snags

Total trees within unavailable salvage acres (<10 acre units) >10" =  17,822 snags
Additional snags needed within salvage acres to meet target = (28450 – 17,822) 10,628 snags
Number of snags/acre needed on Salvage units = 10,628/872 =   12 snags/acre
  

Determination of salvage acres within Douglas-fir Plant Series 
30% DecAID Tolerance Level
Total Acres of stand-replacement acres within Douglas-fir Plant Series  = 1,448 acres
Acres available for salvage within 10-acre stand-replacement units = 1,112 acres
DecAID Target Wildlife Snags (10" DBH and greater) = 5 tpa
DecAID Target % ground cover = 2.0%
Existing average snag size = 13.5" DBH and 53'
% ground cover of the average snag = 0.099% cover
Average existing % ground cover = 0.69% cover
Average needed to meet Target ground cover = (Target - Existing) = 2.0% - 0.69% = 1.31%
Additional snags needed/acre to meet Target = average needed/existing average snag % ground cover = 1.31/0.099 = 13 tpa 
Total Trees w/in available salvage acres in WF Plant Series > 10" = 82,786 snags
Average tpa = 57 tpa

Wildlife snags - 5 snag/acre x 1448 acres =        7,240 snags
Additional snags to meet ground cover = 13 snags/acre x 1448 acres =   18,824 snags
Total snags needed to meet DecAID 30% Tolerance Level =    26,064 snags

Total trees w/in unavailable salvage acres (<10-acre units) > 10" =  19,152 snags
Additional snags needed w/in salvage acres to meet target =     6,912 snags
Number of snags/acre needed on Salvage units = 6,912/1112 = 6 snags/acre

It is anticipated additional snags and CWD would be provided for in the salvaged units because many trees in the 10" to 
16" DBH range would not be merchantable due to the delay in implementation of the salvage activities. These were not 
considered in meeting the target levels but it is assumed they would provide additional levels. It is estimated 80% of the trees 
from 10-16" DBH within the salvaged units would not be salvaged. This would provide an average of 15 snags/acre and 3.6% 

cover in the White Fir plant series and 2.8% cover in the Douglas-fir plant series across the landscape.
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Proposed Restoration Project: Fishery Habitat Enhancement
(see Map 2-1 and Table E-1)

Objective 
To improve habitat complexity and passage for salmon and trout, to mitigate any adverse effects from chronic erosion, and to 
improve shade and future large wood recruitment in the first 160 feet from the stream. 

Desired Future Condition
Improved passage through road culverts; logs almost parallel to the stream and pointed downstream; rock weirs to provide 
spawning gravel retention and rearing habitat; and trees reestablished in the riparian reserve to improve shade and future 
small and large diameter wood recruitment to the stream.

Project Design Features
Replacement of four culverts and removal of one culvert for trout and potential coho passage would open five miles of 
habitat. The use of rock weirs would aid in collecting gravels for spawning and create plunge pools for rearing. Rock weir 
placement would vary from 3 weirs per mile to 10 weirs per mile. Up to 40 cubic yards of gravel would be placed above rock 
weirs where possible. 

Where accessible, large wood (20-24" DBH) would be placed almost parallel to the streambank for adult holding cover. Log 
placement would vary from 15 logs per mile to 25 logs per mile. Smaller diameter trees would be taken from riparian reserve 
thinnings and added to the stream where appropriate. As part of the riparian thinning restoration plan, trees 10 to 80 years 
old would be felled within 160' of the stream for instream habitat, provided 50 percent canopy is retained. Fifteen logs per 
mile is based on the Klamath Province and twenty-five logs per mile is based on a mix of Klamath and Cascade Province 
recommendations (Shatford 2002, 23-24). 

Smaller diameter trees would be taken from Riparian Reserve thinnings and added to the stream where appropriate.  As part 
of the riparian thinning restoration plan, trees 10 to 80 years old would be thinned from 30 to 160 feet from stream channels, 
provided 70 percent is retained.

Instream projects would include the use of an excavator. A temporary skid trail would be constructed and decommissioned 
from the road to the stream. Other resources in conflict with the designated sites would be mitigated with a buffer. Equipment 
would avoid archeological and botanical sites.  
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Table E-1. Fishery Habitat Projects
Alternative Project Location Miles Treated Cost

B-G Culvert Removal Middle Creek 0 –

B-G Culvert Replacement West Branch Elk Creek 5 $400,000

Rock Weirs

E 10 per mile Sugarpine Creek 3.0 $75,000

E Hawk Creek 1.5 $34,500

E Timber Creek 1.5 $34,500

E Flat Creek 3.0 $75,000

E West Branch Elk Creek 3.0 $75,000

C, D, G 5 per mile Sugarpine Creek 3.0 $37,500

C, D, G Hawk Creek 1.5 $18,750

C, D, G Timber Creek 1.5 $18,750

C, D, G Flat Creek 3.0 $37,500

C, D, G West Branch Elk Creek 3.0 $37,500

B, F 3 per mile Sugarpine Creek 3.0 $22,500

B, F Hawk Creek 1.5 $11,250

B, F Timber Creek 1.5 $11,250

B, F Flat Creek 3.0 $22,500

B, F West Branch Elk Creek 3.0 $22,500

Instream Logs

E, F 25 per mile Sugarpine Creek 3.0 $75,000

E, F Hawk Creek 1.5 $37,500

E, F Timber Creek 1.5 $37,500

E, F Flat Creek 3.0 $75,000

E, F West Branch Elk Creek 3.0 $75,000

C, D, G 20 per mile Sugarpine Creek 3.0 $60,000

C, D, G Hawk Creek 1.5 $30,000

C, D, G Timber Creek 1.5 $30,000

C, D, G Flat Creek 3.0 $60,000

C, D, G West Branch Elk Creek 3.0 $60,000

B 15 per mile Sugarpine Creek 3.0 $45,000

B Hawk Creek 1.5 $22,500

B Timber Creek 1.5 $22,500

B Flat Creek 3.0 $45,000

B West Branch Elk Creek 3.0 $45,000

Gravel

E, G 10 weirs per mile 39 yd³ per weir 8 $90,000

C, D 5 weirs per mile 39 yd³ per weir 8 $45,000

B 3 weirs per mile 39 yd³ per weir 8 $27,000
NOTE: No projects are proposed in Alternative A.
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Proposed Restoration Project: 
Late-Successional Forest Habitat Restoration (see Map 2-2 and Table E-2)

Objective
Accelerate the growth of trees in stands to promote late-successional conditions with a variety of size classes. Maintain 
species diversity to promote connectivity between owl activity sites and develop late-successional forest characteristics.

Desired Future Conditions
Suitable spotted owl habitat composed of mature timber stands for nesting, roosting, and foraging. Stands contain large 
conifers (21" DBH or greater), multi-layered structure, and 60 percent or greater canopy closure (USDA and USDI 2001, I-2, 
3). Understory should be open between shrub layer and mid-canopy for flight paths. Nest sites include cavities 50 or more 
feet above the ground in large decadent old growth conifers, large mistletoe clumps, old raptor nests, and platforms formed 
by whorls of large branches.

Project Design Features
Stands of trees less than 8" DBH (10-30 years old) would be pre-commercially thinned (PCT) to accelerate the growth of 
reserve trees. Stands of trees greater than 8" DBH (30-80 years old) would be commercially thinned to increase growth 
on residual trees, retain and promote large branches on select trees, promote the development of variable tree sizes in the 
residual stand, and retain the variety of species present.

Condition 1: Young conifer plantations generally 10 to 30 years old.
These stands are comprised of conifers of similar sizes. Thin conifers to a spacing range of 12-15 feet to increase growth 
rates, yet allow for crown closure within 10-20 years. This would promote natural shading, mortality, and removal of lower 
limbs. Retain up to 25 percent canopy component in hardwoods. Select up to 25 trees per acre and remove all surrounding 
vegetation for approximately 5 feet beyond the dripline. This would increase growth rates and retain limbs to allow for future 
large branches as these trees mature and become dominant in the overstory. Pile and burn slash from operations.

Condition 2: Young stands with mixed age and size classes, scattered overstory conifers.
These stands also have variable densities of conifers and hardwoods. In areas where predominant conifer size is less than 3" 
DBH, thin to a spacing of 12-15 feet. Areas where the predominant conifer size is 3" to 8" DBH, thin to a spacing of 15-20 
feet. Retain hardwood trees unless they constitute greater than 25 percent of the canopy. Reduce hardwood component to 25 
percent of canopy in stand being treated. Pile and burn slash from operations 

Condition 3: Stands dominated by conifers in age classes from 30 to 80 years old.
Conifer and hardwood densities and size classes are variable. Stands would be thinned to a basal area range of 120-140 feet 
per acre of total overstory basal area, retaining a minimum of 50 percent canopy closure in stand. Retain up to 25 percent 
of canopy component in hardwoods. Reserve trees would be a mix of species present. Variable spacing, and reserving both 
dominant and codominant tree sizes is preferred over even-spacing and even-size distribution of reserve trees. Pile and burn 
slash from operations.
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Table E-2. Late-Successional Forest Habitat Restoration Projects

Alternative

Acres
Condition Class Treatment 

(see Project Design Features above)

Costs
Pre-

Commercial Commercial
Pile and 

Burn Thin
B 1,102 0 Conditions 1 and 2.

PCT stands <8" DBH and >40% canopy closure.
$661,200 $198,360

Total
$859,560

C, G 912 479 Conditions 1, 2, 3.
PCT and commercially thin stands 10-80 years old 
and >70% canopy closure. 
Commercial harvest only trees in excess of LSRA 
CWD retention level (5% ground cover or ~28 tpa, 
70+ years old).

$834,600 $240,800

Total
$1,075,400

D 912 479 Conditions 1, 2, 3.
PCT and commercially thin stands 10-80 years old 
and >70% canopy closure. 
Commercial harvest only trees in excess of DecAID 
CWD retention level (2% ground cover in 10-19" 
stands or ~17 tpa, 15" DBH by 60' high).

$834,600 $240,800

Total
$1,075,400

E 1,102 876 Conditions 1, 2, 3. 
PCT and commercially thin stands 10-80 years old 
and >40% canopy closure.
Commercial harvest only trees in excess of DecAID 
CWD retention level (2% ground cover in 10-19" 
stands or ~17 tpa, 15" DBH by 60' high).

$1,186,800 $338,520

Total
$1,525,320

A, F No Projects Proposed.
NOTE: PCT costs range from $160 to $200 per acre. $180 per acre used for PCT cost estimate.

Commercial thin cost estimate used is $160 per acre.
Piling and burning costs range from $400 to $800 per acre. $600 per acre used for cost estimate.
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Proposed Restoration Project: Pine Habitat Restoration
(see Map 2-2 and Table E-3)

Objective
Promote pine species regeneration in areas historically inhabited by pines, retaining existing dominant pine in the overstory. 
Promote pine dominance in stands historically dominated by pines but presently dominated by Douglas-fir and other species.   

Desired Future Conditions 
Ponderosa and sugar pines dominant in the overstory up to 23 trees per acre (tpa) with a codominant component of pines 
(<20" DBH) up to 40 tpa. An understory of conifers dominated by pines (<12" DBH) with less than 80 tpa (USDA and USDI 
1998, 179). Mix of conifers in the overstory, including Douglas-fir and incense cedar and a component of hardwoods in mid-
canopy and understory including madrone and chinquapin. 

 
Project Design Features
Stands with ponderosa or sugar pine present in overstory or understory, or historic presence of pine in overstory would be 
thinned to promote pine retention and growth. Large overstory pines would have non-pine vegetation in understory removed 
to promote pine regeneration. Stands with pine less than 80 years old would be thinned to retain pine and promote growth of 
existing pine in stand.

• Stands with large (>20" DBH and >80 years old) overstory ponderosa or sugar pines present.
 In areas where pines are not present in the understory, clear around large (>24" DBH) overstory pines for up to 20 feet 

beyond dripline to promote pine regeneration. Trees up to 24" may be removed (USDA and USDI 1998, 165). When 
large overstory trees are within 50 feet of each other, only one of those trees would receive understory clearing.

Beyond the clearing area, pre-commercial thin (14-20 foot spacing) understory stands (<8" DBH) presently consisting 
of Douglas-fir, white fir, incense cedar, ponderosa and sugar pine, oak, madrone, and chinquapin to favor dominance 
of pine species as residual stand.

Beyond the clearing area, commercial thin understory stands (> 8" DBH) retaining 100-180 square feet of total basal 
area retaining the same species preference for pine. These would generally be less than 18” DBH.

• Stands with sugar and ponderosa pines present in overstory predominantly less than 18" DBH (30-80 years old).
 Commercial thin these stands favoring all healthy pines for reserve trees retaining 100-180 square feet of total basal 

area (USDA and USDI 1998, 190).  

• Young stands less than 8" DBH with pine present and without pine in the overstory, but with historic presence 
of pine in the overstory.

 Pre-commercial thin (14-20 foot spacing) stands presently consisting of Douglas-fir, white fir, incense cedar, 
ponderosa and sugar pine, madrone, and chinquapin to favor dominance of pine species as residual stand.

Introduce low intensity prescribed fire into the understory after reducing initial fuel loadings through piling and burning of 
piles.
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Table E-3. Proposed Pine Habitat Restoration
Alternative Acres Description Cost
B 156 PCT stands with pine <10-30 years old; <8" DBH; >10% canopy.

14-20' spacing.
$121,680

C, D, G 952 PCT 50 acres of pine stands 10-30 years old; <8" DBH; >10% canopy.
14-20’ spacing.
Commercial thin 91 acres of stands 30-80 years old; >8” DBH; >40% canopy 
closure.
Clear around pines >24” DBH and commercial thin stands >80 years old 
(811 acres)

$687,800

E 2,005 PCT 156 acres of pine stands 10-30 years old; <8" DBH; >10% canopy.
14-20' spacing.
Commercial thin 162 acres of stands 30-80 years old; >8" DBH; >10% 
canopy closure.
Clear around pines >24" DBH and commercial thin stands >80 years old 
(1,687 acres). 

$1,471,280

A, F None. $0

NOTE: Costs used are $160 per acre for PCT treatment and commercial thinning and clearing around pine and $400 per acre for piling and burning. 
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Proposed Restoration Project: Riparian Reserve Thinning
(see Map 2-2 and Table E-4)

Objective
Improve the habitat and functioning of Riparian Reserves for late-successional dependent terrestrial and aquatic organisms. 
Accelerate the growth rates and size variability of residual trees in the existing stands and maintain species diversity.

Desired Future Conditions
Functioning riparian area would allows for late-successional species movement and stream protection and maintains species 
composition and characteristics needed to attain Aquatic Conservation Strategy objectives. Attain 75 percent late seral 
vegetation in riparian areas. Riparian vegetation would be dominated by large (> 24" DBH) conifers with a diverse species 
composition including riparian hardwoods and mixed conifer species. Conifer species of preference would be Douglas-fir, 
incense cedar, and pacific yew, with western hemlock and white fir in the upper elevations (above 3,500') and ponderosa 
and sugar pine in the lower elevations (below 3,000') particularly on south exposures. Hardwoods species to favor include 
alder, big leaf maple, and Oregon ash. Canopy closures would generally be greater than 70 percent. The stand would supply 
amounts and distributions of coarse woody debris sufficient to sustain physical stability and complexity in the riparian 
reserve (USDI 1995, 22).

Project Design Features
Stands of trees less than 8" DBH (10-30 years old) within Riparian Reserves would be pre-commercially thinned to accelerate 
the growth of residual trees. Stands of trees greater than 8" DBH (30-80 years old) would be thinned to increase growth of 
residual trees, promote large branches on select trees, and develop the recruitment of large woody material for streams. This 
would occur on trees less than 20" DBH. Thinning would be performed on an irregular spacing with reserve trees selected to 
aid in the development of future stand characteristics such as variable spacing, multistory canopies, large limbs, and canopy 
gaps (USFS 2000). Pile and burn slash from treatments in stands <8" DBH. Leave a no-cut buffer zone 50' from streams with 
coho and 30' from all other streams. 

Table E-4. Riparian Reserve Thinning

Alternative

Acres

Treatment 

Costs

<8" DBH > 8" DBH
Pile and 

Burn Thin
B 117 0 Perennial streams only.

PCT stands <8" DBH and >40% canopy closure. Conifers 
spaced 14'-20’; 110 to 220 tpa. In areas <110 tpa, clear 
shrubs touching conifers. Pile and burn slash.

In stands with variable age and size classes, conifers 
>8" DBH are preferred for leave, provided they are not 
suppressed remnants from a harvested stand with <20% 
crown ratios.

Retain species mix and favor minor species for leave. 

Release up to 25 conifers per acre; clear all vegetation within 
5’ radius of dripline of leave trees.

Retain hardwoods, except within dripline of leave trees.

$70,200 $21,060
Total

$91,260
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C, G 122 225 Perennial streams only.

PCT stands <8" DBH and >40% and <40% canopy closure. 
Conifers spaced 14'-20'; 110 to 220 tpa. In areas <110 tpa, 
clear shrubs touching conifers. Pile and burn slash. 

In stands with variable age and size classes, conifers 
>8" DBH are preferred for leave, provided they are not 
suppressed remnants from a harvested stand with <20% 
crown ratios.

Retain species mix and favor minor species for leave. 

Release up to 25 conifers per acre; clear all vegetation with 
5' radius of dripline of leave trees.

Retain hardwoods, except within dripline of leave trees.

Thin in stands between 8" and 20" DBH and >40% and 
<40% canopy closure. Select 12 dominant tpa spaced 
≈60'. Fall or girdle only the trees with crowns touching the 
selected leave trees.

Maintain 5% ground cover (28 tpa, 70+ years old) in CWD.

Felled trees remain on site or placed in stream for CWD. If 
felled trees >20 tons per acre (25, 16" DBH trees), girdle 
non-reserved trees.

$208,200 $66,960

Total
$275,160

D 122 225 Perennial streams only.

PCT stands <8" DBH and >40% and <40% canopy closure. 
Conifers spaced 14'-20'; 110 to 220 tpa. In areas <110 tpa, 
clear shrubs touching conifers. Pile and burn slash.

In stands with variable age and size classes, conifers 
>8" DBH are preferred for leave, provided they are not 
suppressed remnants from a harvested stand with <20% 
crown ratios.

Retain species mix and favor minor species for leave. 
Release up to 25 conifers per acre; clear all vegetation with 
5’ radius of dripline of leave trees.

Retain hardwoods, except within dripline of leave trees.

Thin in stands between 8" and 20" DBH and >40% and 
<40% canopy closure. Select 12 dominant tpa spaced 
≈60'. Fall or girdle only the trees with crowns touching the 
selected leave trees. 

Felled trees remain on site for CWD. CWD level from 
DecAID; 4.8% ground cover (≈40 tpa, 15" DBH or ≈24 
tpa, 20" DBH).If felled trees >20 tons per acre (25, 16" DBH 
trees), girdle non-reserved trees.

$208,200 $66,960

Total
$275,160

Table E-4. Riparian Reserve Thinning

Alternative

Acres

Treatment 

Costs

<8" DBH > 8" DBH
Pile and 

Burn Thin
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E 437 613 All streams.
PCT stands <8" DBH and >40% and <40% canopy closure. 
Conifers spaced 14-20'; 110 to 220 tpa. In areas <110 tpa, 
clear shrubs touching selected conifers. Pile and burn slash.
In stands with variable age and size classes, conifers 
>8" DBH are preferred for leave, provided they are not 
suppressed remnants from a harvested stand with <20% 
crown ratios.
Retain species mix and favor minor species for leave. 
Release up to 25 conifers per acre; clear all vegetation with 
5' radius of dripline of leave trees.
Retain hardwoods, except within dripline of leave trees.
Thin in stands between 8" and 20" DBH and >40% and 
<40% canopy closure. Leave 160 ft² basal area per acre. 
Retain minimum 60% canopy closure. 15-25' spacing for 
leave conifers. Variable spacing, reserving both dominant 
and codominant trees, is preferred. 
Felled trees remain on site for CWD. CWD level from 
DecAID; 4.8% ground cover (≈40 tpa, 15" DBH or ≈24 
tpa, 20" DBH). If felled trees >20 tons per acre (25, 16" 
DBH trees), girdle non-reserved trees.

$630,000 $201,260

Total
$831,260

A, F No Projects Proposed.
NOTE: PCT costs range from $160 to $200 per acre. $180 per acre used for cost estimate.

Thinning and girdling costs range from $150 to $250 per acre. $200 per acre used for cost estimate.
Piling and burning costs range from $400 to $800 per acre. $600 per acre used for cost estimate.

Table E-4. Riparian Reserve Thinning

Alternative

Acres

Treatment 

Costs

<8" DBH > 8" DBH
Pile and 

Burn Thin
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Proposed Restoration Project: Oak Woodland and Meadow Restoration
(see Map 2-3 and Table E-5)

Objectives
Maintain or enhance oak woodland and meadow values for wildlife, range, plants, and biological diversity. Protects and 
improve special habitats within the Elk Creek Watershed.

Desired Future Condition
Oak woodlands in an open condition that favors large oaks and pines and a diversity of native grasses, forbs, and shrubs and 
also provides for future regeneration of oaks and pines. Meadows would be in an open condition.

Project Design Features
Management activities could include manually thinning small-diameter white oak; removing competing conifers; clearing 
around large, healthy pine; manually cutting, piling and burning older brush patches; and applying frequent low-intensity 
prescribed fire. Meadow openings would be maintained by removing Douglas-fir and incense cedar from around the edges of 
meadows. 

Inside the fire perimeter, sites would be monitored and treatment applied when vegetative conditions warrant (in 5-15 years). 
Those conditions are:

• Numerous small conifer seedlings reappearing on a site.

• Large amounts of brush seedlings reoccupying the site.

• Oak resprouting or oak seedlings reoccupying the site.

Outside the fire perimeter, site-specific treatment would include the following:
• Manually thinning small-diameter white oak.

• Manually thinning small competing conifers.

• Clearing around large, healthy pine.

• Manually cutting, piling and burning older brush patches.

• Applying low-intensity fire.

• Treatments would be staggered over several years so areas are treated at different times and oak woodlands in different 
successional stages are scattered across the landscape. Treatments would not begin until at least 2004.

Prescribed fire would be applied under conditions when a low intensity, short-duration fire would occur. Heat per unit area 
would exceed 750 Btu/ft². Flame length would average 2 feet or less. Fires would need to be prescribed while reestablishing 
vegetation is small enough to be susceptible to the low flame lengths. Some manual slashing of woody vegetation may be 
required prior to burning in order to meet resource objectives.
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Table E-5. Oak Woodlands and Meadow Restoration
Alternative Legal Description Acres Cost
A No Projects

C,D,E,F,G T32S, R1E, Sec. 29 56 $11,200

C,D,E,F,G T33S, R1E, Sec. 3 123 $24,600

C,D,E,F,G T33S, R1E, Sec. 7 34 $6,800

C,D,E,F,G T33S, R1E, Sec. 9 27 $5,400

C,D,E,F,G T33S, R1E, Sec. 10 176 $35,200

C,D,E,F,G T33S, R1E, Sec. 15 97 $19,400

C,D,E,F.G T33S, R1E, Sec. 17 6 $1,200

C,D,E,F,G T33S, R1W, Sec. 1 36 $7,200

B,C,D,E,G T32S, R1E, Sec. 27 30 $6,000
B,C,D,E,G T32S, R2E, Sec. 29 12 $2,400
B,C,D,E,G T32S, R2E, Sec. 31 102 $20,400
B,C,D,E,G T32S, R2E, Sec. 32 14 $2,800
B,C,D,E,G T33S, R1E, Sec. 17 21 $4,200
B,C,D,E,G T33S, R1E, Sec. 19 510 $102,000
B,C,D,E,G T33S, R1E, Sec. 21 182 $36,400
B,C,D,E,G T33S, R1E, Sec. 30 133 $26,600
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Proposed Restoration Project: Reforestation
(see Map 2-4 and Table E-6)

Objective
Reforest areas that supported forest vegetation before the fire. Plant areas with species representative of the plant series that 
exists in those forest stands. Place a stand on a pathway toward a mixed conifer forest that can, more quickly, obtain the 
attributes of a late-successional forest than would occur naturally.

Desired Future Conditions
Mixed conifer stands at age 20 with a minimum of 70 percent canopy closure and a hardwood component of up to 25 
percent of canopy. Retain a residual level of remnant overstory trees, snags, and coarse woody debris as described in stand 
advisories for late-successional habitat or the LSRA. This is an interim stage. The final condition for stands in this watershed 
is described in the proposed Late-Successional Forest Habitat Restoration project.

Project Design Features
Areas of the fire that burned at high or moderate severity would be planted with tree seedlings to a species mix consistent 
with those species present in those locations before the fire. Priority for planting would be in past plantations, areas with 
slopes greater than 65 percent, riparian areas, and remaining areas of high or moderate burn intensity, including spotted owl 
core centers.

Table E-6. Tree Planting within the Fire Perimeter
Alternatives Acres Spacing Description Areas to Avoid Cost
A, E 6,000 Follow ESRP guidelines.

10'x10' spacing;
430 trees per acre (tpa).

Species mix of conifers (Douglas-fir, 
sugar and ponderosa pines, incense 
cedar). Plant hardwoods (i.e., alder 
and maple) and conifers in riparian 
areas.

No planting in 
patches <5 acres.

$600,000

B 3,016 10'x10' spacing with 
microsite emphasis;
430 tpa.
No mulching, tubing, 
and shading unless 
replanting.
Replant if seedling 
survival is <100 tpa.

Remove vegetation around 50% of 
seedlings.
Species mix of conifers (Douglas-fir, 
sugar and ponderosa pines, incense 
cedar, white fir). Plant hardwoods 
(i.e., alder and maple) and conifers 
in riparian areas. Add hemlock in 
riparian areas above 3,500' elevation

No planting in 
low burn severity 
areas;
oak woodlands;
patches <10 acres.

$301,600

C, D, G 3,176 10'x10' spacing with 
microsite emphasis;
430 tpa.
No mulching, tubing, 
and shading unless 
replanting.
Replant if seedling 
survival is < 100 tpa.

Remove vegetation around 50% of 
seedlings if density is >250 tpa.
Remove vegetation around all 
seedlings if density is <250 tpa.
Species mix of conifers (Douglas-fir, 
sugar and ponderosa pines, incense 
cedar, white fir). Plant hardwoods 
(i.e., alder and maple) and conifers 
in riparian areas. Add hemlock in 
riparian areas above 3,500’ elevation.

No planting in 
low burn severity 
areas;
oak woodlands;
patches <5 acres.

$317,600

F 1,045 10'x10';
430 tpa.
Reevaluate after 3 years.
Replant if natural 
processes are not 
recovering.

Species mix of conifers (Douglas-fir, 
sugar and ponderosa pines, incense 
cedar, white fir). Plant hardwoods 
(i.e., alder and maple) and conifers 
in riparian areas. Add hemlock in 
riparian areas above 3,500' elevation.

Plant only in 
riparian areas and 
slopes >65%.

$104,500

NOTE: Average cost for tree planting in fire area is $100 per acre.
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Proposed Reforestation Research Project (see Tables E-7 and E-8)

Objectives
To evaluate mixed-species reforestation plantings, to identify and characterize temporal patterns of vegetation structural 
development and species diversity, to assess temporal dynamics of fuels loading and fire risk, and to determine impacts of 
snag retention on survival and growth of planted trees.

For the initial phases of stand development, there are six specific research objectives:
1. Determine the effect of snag retention on the survival and establishment of planted seedlings by species.
2. Determine the effects of pure versus mixed-species planting on survival and growth, and site occupancy by planted and 

naturally regenerating vegetation.
3. Determine the effect of planted seedling versus natural regeneration on survival and growth, and site occupancy by species.
4. Determine the effect of planting density on the survival and establishment of planted seedlings by species, and site 

occupancy by planted and naturally regenerating species.
5. Determine the effects of weed control on planted seedling establishment and growth.
6. Determine the effect of physiographic site on seedling survival and growth, and site occupancy by planted and naturally 

regenerating species.

Desired Future Conditions
Forest stands having a high degree of species and structural diversity (relative to monospecific plantations) in which Douglas-
fir, white fir, and incense cedar contribute to the main overstory canopy as codominants; dispersed sugar pine and ponderosa 
pine having complex canopy structure and large diameter stems and branches as dominants; and sub-canopy hardwood trees 
providing structural continuity between understory shrubs and the overstory.

Project Design Features
This planting is a research project designed to provide a rigorous basis for evaluating the efficacy of snag retention, mixed-
species plantings, variable planting density, and woody vegetation removal as means for regulating the development of 
biologically and structurally complex forest stands, and for varying the temporal dynamics of fuels profiles and fire risk.

Six species composition, planting density, and vegetation removal treatments (weeding) will be established:
1. Unplanted, woody vegetation not removed
2. Douglas-fir, planted at 435 tpa, woody vegetation removed
3. Mixed species planting, 435 tpa, woody vegetation removed
4. Mixed species planting, 435 tpa, woody vegetation not removed
5. Mixed species planting, 190 tpa, woody vegetation removed
6. Mixed species planting, 190 tpa, woody vegetation not removed  

Woody vegetation removal on designated treatment plots will be done manually prior to planting, in year 1 and in year 3; and 
in year 5 if necessary, following planting.

Species mixes will consist of the following:
Sites 3500'+ elevation – Douglas-fir, 20%; White fir, 20%; sugar pine, 20%; incense cedar and ponderosa pine, 20%; 
hardwood sprouts (Pacific madrone and/or chinquapin oak) 20%.

Sites <3500’ elevation – Douglas-fir, 40%; sugar pine, 20%; incense cedar and ponderosa pine, 20%; hardwood sprouts 
(Pacific madrone and/or chinquapin oak) 20%.

Where specified, hardwood densities will be obtained by retaining hardwood sprouts, thinned to a single stem per clump, at 
the 20% proportion prescribed.

The treatments will be implemented on both unsalvaged and salvaged sites to evaluate effect of residual snags as microsite 
modifiers on seedling establishment. Some treatments will be replicated on moderate and harsh planting sites as defined 
predominantly by aspect (northerly vs. southerly), but also taking into account soil depth (shallow vs. deep) and slope 
position (mid vs. upper).
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A total of 50, 1.5-ac plots will be established and allocated by treatment condition as outlined in Table E-7 below.

Table E-7. Acreage Requirement by Treatment Condition for Experiments A-C, 
Combined

Composition
Density 

(tpa) Weeding
Site 

Aspect Salvage
Number of 

Plots
Minimum 

Acres
No planting 0 Not weeded Southerly No salvage 5 7.5

Douglas-fir 435 Weeded Southerly No salvage 5 7.5

Mixed-species 435 Weeded Southerly No salvage 6 9.0

Mixed-species 435 Not weeded Southerly No salvage 6 9.0

Mixed-species 190 Weeded Southerly No salvage 5 9.0

Mixed-species 190 Not weeded Southerly No salvage 5 9.0

Mixed-species 435 Weeded Northerly No salvage 6 9.0

Mixed-species 435 Not weeded Northerly No salvage 6 9.0

Mixed-species 435 Weeded Southerly Salvage 6 9.0

Total 50 75

Plots will be located, planted, and treated in Fiscal Year 2004 following salvage. Vegetation monitoring measurements 
(trees, shrubs, herbaceous) and fuels evaluations will be made in years 1, 3, and 5 following planting. Annual reports will be 
delivered to the BLM with additional in-depth summaries and interpretations after the third and fifth growing seasons.

It is anticipated that these plots will be maintained and monitored for several decades to achieve project objectives. Beyond 
the fifth year, sampling frequency and reporting will be dictated by observed vegetation dynamics, continued BLM interest 
and support, and funding availability.

 
Variation by Alternative:

Alternative A:
The study will not be implemented.

Alternative B:
The study will be implemented in nonsalvaged units with and scaled back by eliminating the salvage factor. The number of 
treatment plots will be reduced to 44 and the total acreage required will be 66.

Alternatives C and D:
The study will be implemented in full with individual 1.5-ac salvage treatment plots distributed among multiple small patch 
cuts in a salvaged unit and as dispersed plots in an unsalvaged matrix of a salvaged unit, assuming salvage implemented as 
patch cuts.
 
Alternative E:
The study will be implemented in full with individual treatment plots established as contiguous blocks in both salvaged and 
unsalvaged units, assuming that salvage is designed around a target number of stems dispersed across the units.

Alternative F:
The study will be implemented as in C and D given that enough salvage patches are created. If not, consider reduced scale of 
study as described for Alternative B.

Cost Estimate:
Estimated Costs for the study from 2003 through 2010 are presented in Table E-8.
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Table E-8. Cost Estimates by Activity and Year assuming 
Measurement of Basic Response Variables

Year

Costs

Total

Site Selection 
and Plot 

Establishment
Vegetation 

Control
Data 

Collection

Analysis 
and 

Reporting
2003 $900 $900

2004 $15,000 $10,800 $45,000 $70,800

2005 $7,200 $50,000 $57,200

2006 0

2007 $10,800 $50,000 $60,800

2008 $35,000 $35,000

2009 $10,800 $50,000 $60,800

2010 $35,000 $35,000

Total $320,500

NOTE: Vegetation control may not be required in 2009
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Proposed Restoration Project: Fuel Management Zone (FMZs)
(see Map 2-5 and Tables E-9 and E-10)

Objective
Create FMZs to assist in future wildfire suppression activities, to provide for firefighter safety, and to provide anchor points 
for control lines. To meet the LSRA recommendation for breaking the watershed into 5,000-7,000 acre blocks.

Desired Future Conditions
A series of FMZs on the ridgelines, on the perimeter, and within the LSR. Anchor points for fire lines, burnout operations, 
and possible safety zones for firefighters. LSR divided by FMZs into blocks of 5,000-7,000 acres to reduce future fire size.

Project Design Features
Within the burn perimeter, stand replacement areas less than 10 acres would be salvaged to reduce fuel loadings and reduce 
spotting potential. Proposed units would be located within an identified FMZ and cover between 30-50 acres. A target of 
six snags per acre would be left standing on or near the ridge top. The preferred leave snags would be the shorter snags. The 
understory vegetation would be cut, piles, and burned. 

FMZs proposed in the unburned portion of the watershed would have the understory conifers and hardwoods would be 
thinned and slash would be hand-piled. Hand-cutting, hand-piling, and burning of brush would occur. The majority of the 
conifers cut would be 6" DBH and less. In some cases, small diameter commercial conifers would be cut and removed as 
needed to reduce crown bulk density to a level that would not perpetuate crown fires. After ladder fuel loadings are reduced, 
an underburn would be conducted to further reduce ground fuels. This treatment would occur two to five years after the initial 
entry. A second underburn would occur 10-15 years later. At that time, initial treatment would be finished and any further 
treatments would be considered maintenance. 

Removal of brush and sub-merchantable timber would be accomplished through hazardous fuel reductions contracts. 
Merchantable timber would be removed through a timber sale contract, where feasible. Approximately 35 acres located in 
T33S, R1W, Sections 14 and 15 would be proposed for commercial thinning. 

The West Branch Fire of 1972, located in T32S, R2W, was reforested and pre-commercially thinned. This area burned again 
in the Timbered Rock Fire. Stand diameters range from 3-8 inches. Young conifers in this area killed in the Timbered Rock 
Fire would be cut, piled, and burned. This would aid in reforestation efforts and reduce fuel loads to help reduce future fire 
severity. 
  

Table E-9. Proposed Fuel Management Zones

Alternative FMZ Widths Acres
Cost per

Acre
Total 
Cost

A No Projects. 0 0 0

B-E, G
200' within LSR; 
400' outside LSR

1,300 $1,100 $1,430,000

F
200' within LSR; 
200' outside LSR

500
within fire area

$1,100 $550,000

Table E-10. Fuel Treatment within old 
West Branch Fire 

Alternative Acres
Cost per 

Acre Total Cost
A, F 0 0

B-E, G 70 $1,000 $70,000



Appendix E-Restoration Projects

E-18 

Appendix E-Restoration Projects

E-19

Restoration Project: Owl Activity Center Underburns
(see Map 2-5 and Table E-11)

Objective 
The short-term objective is to reintroduce fire to maintain existing reduced fuel loadings and current fuel profiles created 
by the Timbered Rock Fire, and to simulate the historic natural disturbance process. The long-term objective is to increase 
the resiliency of sites during future high intensity fire events by reducing fire severity while maintaining owl habitat in late-
successional forest conditions.

 
Desired Future Conditions
Multi-storied stands with low ground fuel loadings. These stands would have a break in the ladder fuels from the ground to 
the mid and overstory canopy layer.

Project Design Features
This action would capitalize on the natural fuel reduction created by the Timbered Rock Fire. The proposal calls for 
underburning when the fuel moistures for the larger, 6-inch or greater (1000-hour) fuels are at a level too moist for total 
consumption. The primary carrier of the prescribed fire would be the 0 to 3-inch (1- to 100-hour) fuels, litter layer, and any 
small brush the fire would consume. These treatments are being proposed on a limited scale to demonstrate effectiveness and 
ability to meet prescription requirements. The units would be configured using logical topographic breaks and may include 
all or portions of the owl activity centers and some adjacent areas. In addition, some burning outside the activity centers 
would be proposed using logical topographic breaks. Burning would occur outside of nesting season. 

Initial entry would be in the next 2-3 years or later, if site conditions warrant. The need for follow up treatments would be 
evaluated and treatment would be proposed when fuel buildups approach the mid- to high-range of Fuel Model 11, or prior 
to reaching the mid-range of Fuel Model 10 (see Appendix M for fuel model descriptions). The second treatment would 
occur in 5-10 years and further treatments would occur in the 10- to 20-year range. All treatments will be based on actual 
conditions and timeframes are approximate. Seasonal restrictions would be implemented to avoid disturbing spotted owl 
nesting activities.

Table E-11. Proposed Owl Activity Center Underburns

Alternative
Number of 

Sites
Number of 

Acres
Cost per 

Acre
Total 
Cost

A 0 0 0 0

B, C, D, E, G 4 425 $240 $102,000

F 3 300 $240 $72,000
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Proposed Restoration Project: Eagle Habitat Improvement
(see Map 2-6 and Table E-12)

Objective
To promote growth and future development of large overstory trees into trees with large limbs or broken tops suitable for 
nesting eagles. 

Desired Future Conditions 
Scattered individuals and groups of large overstory ponderosa pine, sugar pine, and Douglas-fir trees with large limbs 
suitable for supporting eagle nests and with openings between branching whorls. The trees would have an open or broken 
canopy or would be located near the edge of the stand so the eagles would have an unrestricted flyway. Tall perch trees 
would be present at the edges of the stand. These nest stands would be located on the ridge between Lost Creek Lake and Elk 
Creek. 

Project Design Features
Younger stands would be treated to promote growth of large overstory ponderosa pine, sugar pine, and Douglas-fir with 
large boles and thick limbs, strong enough to support the large stick nests built by bald eagles and golden eagles. Smaller 
trees around the meadow edges would be thinned. A residual conifer spacing of 12-20 feet would be implemented in stands 
less than 30 years old to promote the development of large trees with the desired habitat attributes, such as large limbs and 
whorls.

Stands with existing large overstory trees, treatments would improve the vigor of large overstory sugar pine, ponderosa 
pine, and Douglas-fir. Removing competing vegetation around selected trees would increase resistance to mortality from 
fire. Vegetation would be removed around the reserved large trees by clearing 10-15 feet out from the drip line of the pine. 
Co-dominant trees with crowns touching the selected trees would be removed unless the removal would harm reserve trees. 
Projects would be coordinated with proposed fuel management projects.

Two areas are proposed for treatment:
1. T33S, R1E, Section 15 - Around the meadows in the north central part of the section and the NWSW part of the section. 

The project would occur along the west side of the meadow and extend 300 feet into the stand. Two areas extend outside 
the project boundary into the Lost Creek Watershed; approximately 200 feet in one area and 100 feet in the second area.

2. T33S, R1E, Section 21 - Located within a proposed pine restoration project area. The project would occur along the north 
and west edge and extend 300 feet into the stand. The prescription for this area would include thinning around Douglas-fir 
and pine species. 

Table E-12. Eagle Nesting Habitat Projects
Alternatives Location Acres Treatment Costs
B-E, G T33S, R1E, Sec. 15 30 Pre-commercial thinning;

Pile and burn
$21,000

B-E, G T33S, R1E, Sec. 21 20 Pile and burn $10,000

A, F No Projects
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Proposed Restoration Project:
Maintain or Create Log Piles for Wildlife Habitat (see Map 2-6 and Table E-
13)

Objective
To provide denning/hiding/resting/foraging/escape sites for animals, including larger mammals such as American martin, 
fisher, bobcat, cougar, and bear.

Desired Future Conditions
Scattered piles of large wood with spaces to provide denning, hiding, resting, foraging, or escape sites for animals, including 
larger mammals such as American martin, fisher, bobcat, cougar, and bear.

Project Design Features
During salvage operations, leave piles of fallen logs in the selected areas where trees were cut to clear the Pacific Power 
powerline right-of-way in T32S, R1E, Section 5. Selected piles would be located near the east and west borders of the section 
and one in the middle, away from the road.

Place or leave three additional piles of larger wood between West Branch Elk Creek and Flat Creek. These would be at or 
near the end of a road that will be closed either with a permanent block, earthen berm, or gate. This would be done as part of 
the roadside salvage. Piles would be located in areas where roads are closed to traffic or identified for decommissioning. 

Piles should be approximately 20' x 20' and 4'-6' high and provide space to allow animals access within the piles. Larger logs 
(>16" DBH) would be stacked in a loose, crisscross/haphazard pile in a way that would create spaces beneath the wood. The 
logs could be smaller lengths, broken tops, and boles large enough to stack leaving spaces between the logs.

Logs would be obtained from salvage operations. Broken parts and whole logs would be hauled to location and piled. Piles 
should be located in areas with the largest accumulation of log debris. Pile locations could be moved to a different site if 
adjacent land owners object to specific road closures, or if there are inadequate snags in an area near the selected location.

Table E-13. Log Piles for Wildlife Habitat
Alternatives Location Number of Piles Cost

A, B No Projects 0 0

C, D, E, F, G T32S, R1E, Sec. 5 3 $600

C, D, E, F, G T32S, R1E, Sec. 24 1 $200

C, D, E, F, G T32S, R1E, Sec. 29 1 $200

C, D, E, F, G T32S, R1E, Sec. 24 1 $200
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Proposed Restoration Project: Road Reconstruction
(see Map 3-3b and Table E-14)

Objective
Stabilize roads to reduce the risk of road failure.

Desired Future Conditions
Roads in stable condition with a low risk of failure.  

Project Design Features
Add drainage structures such as culverts and armored drain dips to reduce the chance of the road becoming saturated by 
water and failing. Remove unstable material from shoulders of roads and place large rocks on the face to armor the surface 
and function as a retaining structure to hold the fill in place. It is anticipated there would be a greater need for maintenance on 
roads within the fire perimeter over the next few years.  

Table E-14. Road Reconstruction Projects
Alternative Road Number Description Amount Treatment Cost

A No Projects.

B-G 32-1-9.1 Road near stream; Steep grade 2,750 Linear Feet Add Drainage $ 2,750

B-G 32-1-10.1 Unstable road fills 4,750 Linear Feet Stabilize $ 142,500

B-G 32-1-23.0 Road near stream 4,400 Linear Feet Add Drainage $4,400

B-G 32-1-26.0 Road near stream 2,000 Linear Feet Add Drainage $2,000

Totals 13,900 Linear Feet $151,650
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Proposed Restoration Project: Road Stream Crossing Upgrades
(see Map 3-3b and Table E-15)

Objective
Reduce the risk of road damage from debris torrents plugging culverts and diverting stream flows down roads.

Desired Future Conditions
Road fills constructed of rock, rather than mixed soil and rock fills at stream crossings in high risk locations. Road segments 
below the pipe would be protected from water or debris torrents diverting from the channel and eroding a gully in the 
roadbed.  

Project Design Features
Road fills constructed out of soil and rock fill material at high risk stream crossings would be replaced with rock fills. These 
fills would be designed with a dip over the culvert to keep the stream flow in the channel in case the culvert plugs. Culverts 
would be upsized to pass 100-year storm events and allow movement of water, gravels, and debris through the pipe. A total 
of 26 sites are proposed for reconstruction.  Alternatives E and F would have 26 site reconstructed, Alternative B 15, and 
Alternatives C, D, and G 11.

Table E-15. Stream Crossings Proposed for Upgrade

Alternative Location
Risk

Rating Quantity Treatment Effect Cost
A No Projects.

B, E, F 32-1E-10.1 5 300 c.y. Reconstruct Episodic 150 c.y. $15,000 
B, E, F 32-1E-10.1 5 300 c.y. Reconstruct Episodic 150 c.y. $15,000 
B, E, F 32-1E-10.1 4 200 c.y. Reconstruct Episodic 100 c.y. $15,000 
C, D, E, F, G 32-1E-15.0 4 200 c.y. Reconstruct Episodic 100 c.y. $15,000 
C, D, E, F, G 32-1E-17.4 3 300 c.y. Reconstruct Episodic 150 c.y. $15,000 
C, D, E, F, G 32-1E-17.4 3 300 c.y. Reconstruct Episodic 150 c.y. $15,000 
C, D, E, F, G 32-1E-20.0 4 200 c.y. Reconstruct Episodic 100 c.y. $8,000 
C, D, E, F, G 32-1E-20.0 4 200 c.y. Reconstruct Episodic 100 c.y. $8,000 
C, D, E, F, G 32-1E-20.0 4 200 c.y. Reconstruct Episodic 100 c.y. $8,000 
C, D, E, F, G 32-1E-20.0 4 200 c.y. Reconstruct Episodic 100 c.y. $8,000 
B, E, F 32-1E-20.1 5 300 c.y. Reconstruct Episodic 150 c.y. $15,000 
B, E, F 32-1E-20.1 5 300 c.y. Reconstruct Episodic 150 c.y. $15,000 
B, E, F 32-1E-20.1 5 300 c.y. Reconstruct Episodic 150 c.y. $15,000 
B, E, F 32-1E-20.1 5 300 c.y. Reconstruct Episodic 150 c.y. $15,000 
B, E, F 32-1E-20.1 5 300 c.y. Reconstruct Episodic 150 c.y. $15,000 
B, E, F 32-1E-20.2 5 300 c.y. Reconstruct Episodic 150 c.y. $15,000 
B, E, F 32-1E-20.2 5 300 c.y. Reconstruct Episodic 150 c.y. $15,000 
B, E, F 32-1E-20.2 5 300 c.y. Reconstruct Episodic 150 c.y. $15,000 
C, D, E, F, G 32-1E-20.4 5 300 c.y. Reconstruct Episodic 150 c.y. $15,000 
B, E, F 32-1E-29.0 5 300 c.y. Reconstruct Episodic 150 c.y. $15,000 
B, E, F 32-1E-30.1 5 300 c.y. Reconstruct Episodic 150 c.y. $15,000 
C, D, E, F, G 32-1W-13.0 4 200 c.y. Reconstruct Episodic 100 c.y. $15,000 
C, D, E, F, G 33-1E-4.0 4 200 c.y. Reconstruct Episodic 100 c.y. $15,000 
B, E, F 33-1E-8.0 5 300 cy Reconstruct Episodic 150 c.y. $15,000 
B, E, F 33-1E-8.0 5 300 cy Reconstruct Episodic 150 c.y. $15,000 
C, D, E, F, G 33-1E-26.5 3 200 c.y. Remove Fills Episodic 150 c.y. $8,000 

NOTE: In Risk Rating category, 3 is lowest risk of fill failure; 5 is highest risk.
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Proposed Restoration Project: Road Maintenance
(see Map 3-3b and Table E-16)

Objective
To restore or improve road segments, as identified in the Transportation Management Objectives (see Appendix O) process, 
to the desired standard.   

Desired Future Conditions
To have road access through BLM-administered lands while minimizing erosion and sedimentation from these roads and 
protecting water quality.  

Project Design Features
Roads would be maintained and improved, as needed. Maintenance may include; blading and shaping the road surface, 
adding rock to the road surface, brushing the roadsides, cleaning the ditches, cleaning culvert catch basins, cleaning or 
replacing culverts, and adding drainage structures such as culverts and drain dips. Stream crossing culverts being replaced 
will be sized to pass material from a 100-year storm event (USDA and UADI 1994, 163-164).

Table E-16. Road Maintenance

Alternative
Miles of 

Road Cost per Mile
A 0 0
B, C, D, G 77 $769,000
E 115 $814,000
F 68 $763,000
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Proposed Restoration Project: Road Decommissioning
(see Map 3-3b and Table E-17)

Objective
To reduce the road density in the Key Watershed by decommissioning road segments identified in the Transportation 
Management Objectives (TMO) process. In addition, identify road segments for closure to reduce wildlife harassment, 
degradation to the road surface, and trash dumping. 

Desired Future Conditions
To have appropriate access to provide for administrative needs and public use. To have most roads out of the riparian areas, 
and few with native surfaces. Access across public lands through reciprocal rights agreements will be maintained.    

Project Design Features
Roads will be decommissioned or closed as identified from the TMO process. 

Table E-17. Miles of Road for Closure or Decommissioning

Alternative

Miles of 
Decommissioning Decommissioning 

Costs
Road Closures Closure 

Costs
Total 
CostPartial Full Miles Gates

A 0 0     $0 0 0 $0 $0
B, C, D, G 2.5 33 $243,500 21 16 $22,000 $265,000
E 5.3 38 $292,500 21 16 $15,750 $308,250
F 1.4 15.1 $112,700 14.4 11 $22,000 $134,700
Note: Gates cost $2,000 each and barricades are $750 each.
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Proposed Restoration Project: Seasonal Road Closures
(see Map 2-7 and Table E-18)

Objective
Reduce damage to road surface during the wet season and protect sensitive fish species from surface road erosion; protect 
wildlife from poaching, and harassment; and reduce trash dumping. 

Desired Future Conditions
Year-round vehicle access would be restricted to mainline roads. Secondary and non-surfaced roads would be seasonally 
closed to motorized vehicles from mid-October through April 30. Only foot and nonmotorized traffic would be allowed 
on closed roads during the wet season. All roads would be available for motorized vehicle traffic (unless fire restrictions 
are in place) from May 1 through mid-October. Roads would remain open to administrative access for landowners, BLM 
employees, and BLM contractors and permittees.

Project Design Features 
Road closures would be seasonally closed to motor vehicles from mid October through April 30. Roads across private lands 
may or may not be closed by the landowner. Seasonal road closures are proposed under Alternative E and G.

Table E-18. Roads to Remain Open Year-round
Alternative Road Number Description
E, G 33-1W-8.0 Buck Rock Road to West Branch

E, G 33-1W-10.0;
32-1W-26.1

Morine Tie Road

E, G 33-1E-17.0;
32-1W-26.0 to intersection with 32-1W-23.2

West Branch Elk Creek Road

E, G 32-1W-26.5 Alco Creek Road

E, G 32-1E-27.0;
32-1E-18.0 to intersection with 32-1E-18.3; 
32-1E-20.0 to 32-1E-17.4;
32-1W-13

Flat Creek Road

E, G 32-1E-17.4 to 32-1E-17.5 to 32-1E-7.2

E, G 32-1E-23.2;
32-1E-22.0

Miller Mountain Road

E, G 32-1E-23.0 to intersection with 32-1E-9.1, before stream 
ford

Sugarpine Creek Road

E, G 32-1E-10.1 to 32-1E-9.0;
32-1E-9.0

Gobblers Knob Road

E, G 32-1E-11.4 and FS 31 Elkhorn Ridge Road

E, G 32-1E-13.1 to intersection with 13.2 and 32-1E-13.2 to 
end of rocked area at boundary with section 11

North Mule Hill

E, G 32-1W-23.2 Ragsdale Butte

E, G 32-1W-36.1
NOTE: No project proposed for Alternatives A, B, C, D, and F.
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Proposed Restoration Project: Pump Chance Restoration
(see Figure 2.3-1 and Table E-19)

Objective
To restore existing pump chances and helicopter dip ponds for future fire suppression needs. 

Desired Future Conditions
To have pump chances and helicopter dip ponds that will hold adequate pools of water, about 500 gallons, to be used 
primarily for initial attack fire suppression.

Project Design Features
Eight sites have been identified for restoration. The work would include cleaning pump chance pools by excavating gravels, 
soil, and vegetation that have built up. Excavated materials would be moved to an appropriate disposal site. Water inlets 
and outlets would be cleaned or repaired and rock would be added to access ramps as needed. Access ramps should have an 
adequate rock surface and be brushed to accommodate up to 4,000 gallon water tenders. Cascade Frogs would be protected 
by a seasonal restriction with no restoration occurring from mid March to August 31.

Table E-19. Pump Chances Proposed for Restoration

Alternatives Location
Remove Pool 

Materials Other Cost 
A No Projects

B, C, D, F 32-1W-13.0 N/A Replace Pipe; Brush Access $750 
B, C, D 32-1W- 23.0 5 yd³ Build Gates $1,500 
B, C, D, F 32-1W- 25.2 5 yd³ Replace Pipe; Rock Access $1,000 
B, C, D 32-1W- 26.0 Minor None $500 
B, C, D, F 32-1W- 26.9 30 yd³ Replace Pipe; Rock Access $2,500 
B, C, D, F 32-1W- 26.9 20 yd³ Replace Pipe; Rock Access $2,000 
B, C, D 33-1W-8.0 Minor Replace Pipe $750 
B, C, D 33-1W-14.0 Minor Rock Access; Brush Access $250 
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Proposed Restoration Project: Rock Quarry Closure and Rehabilitation
(see Figure 2.3-1 and Table E-20)

Objective
To close and rehabilitate rock quarries where the usable rock has been depleted and to minimize erosion from steep side 
slopes and lack of vegetation. 

Desired Future Conditions
Abandoned rock quarries with vegetation growing in them and blended into the landscape. 

Project Design Features
Rock quarries that are no longer viable would have benches sloped, soil imported (if necessary), and vegetation planted. 
Any oversized or usable material would be stored at the quarry or moved to another location where it would be stored until 
needed. 

Table E-20. Rock Quarries Proposed for Closure and Rehabilitation
Alternative Location Quarry Number Quarry Name Cost
A No Projects.
B-G T32S, R1E, Sec. 8 251 Gobblers Knob $3,500 
B-G T32S, R1E, Sec. 3 316 Elk Horn Creek $3,500 
B-G T32S, R1E, Sec. 8 317 Hawk Creek $3,500 
B-G T32S, R1E, Sec. 29 334 Old Flat Creek $3,500 
B-G T33S, R1E, Sec. 7 337 West Branch Elk Creek $3,500 
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Report on Fire and Post-Fire Management Effects - Butte Falls Resource Area

John Cissel, Janet Erickson, Paul Anderson, Michelle Donaghy Cannon, Bob Gresswell, John Hayes, 
Steve Perakis, and Klaus Puettmann

May 1, 2003

I. Introduction and purpose

Frequent forest fires are part of southwestern Oregon ecosystems and have been a persistent disturbance 
in this region for perhaps tens of thousands of years. Historically, fires were viewed as disasters and 
were aggressively fought over the last 50 years. These fire suppression activities resulted in reduced 
extent of fire and increased fuel loadings. Today, knowledgeable citizens, managers, and scientists view 
fire as an essential component of functioning ecosystems and regard management of fuel loads as critical 
for community and rural residents’ safety and for reducing fire severity.

In 2002, the largest wildfires in the state’s recorded history prompted widespread interest in forest and 
fuel management effects on fire behavior and severity, the effects of fire on many ecological and social 
systems, and on the efficacy and wisdom of post-fire management activities. It was quickly recognized 
that the fires of 2002 provided a unique opportunity to learn more about these issues. A science team 
organized by the Cooperative Forest Ecosystem Research (CFER) program and composed of scientists 
from Oregon State University (OSU), the U.S. Forest Service Pacific Northwest (PNW) Research 
Station, the Bureau of Land Management (BLM), and the US Geological Survey (USGS) engaged in a 
series of activities during the winter of 2002/2003 to better understand information needs of managers 
and to suggest adaptive management approaches to pre-fire, fire, and post-fire management activities. 
The specific objectives of these activities were to:

1. identify important management and science fire-related questions worthy of further study
2. help shape study proposals to address these questions
3. provide information to the BLM to help the agency conduct post-fire planning, implementation, and 
monitoring
4. identify potential components of alternatives focused on learning objectives and adaptive management 
for post-fire management activities
5. build relationships among scientists and BLM managers interested in fire-related research in 
southwestern Oregon

This paper reports on the outcome of these efforts. Findings discussed here are simply a collection 
of observations based on our field review of fires on the Butte Falls Resource Area, our experiences 
elsewhere, and our knowledge of the current literature. The intent was to help sort issues and suggest 
ways to expand our knowledge, and we strongly suggest that use of our findings should keep the context 
of the observations in mind.

II. Methods

A science team based in Corvallis (see Appendix A for team composition) interacted with members of 
the Medford BLM District in two extended field visits. First, the team visited the Medford District in 
December 2002 to interact with approximately 45 forest managers and identify important management 
and research questions related to fire. The team spent a day in the field touring a recent large fire (the 
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Timbered Rock Fire, 2002) and learning about management concerns. The team and managers spent the 
following morning in a “brainstorming” session to discuss and identify priorities for management and 
science questions of interest.

Members of the science team returned to the Medford District in January 2003 to observe existing 
conditions at several previously burned sites on the Butte Falls Resource Area. The team spent two 
days in the field visiting five fires (Grave Creek, Sykes Creek, East Evans Creek, Hull Mountain, and 
Timbered Rock) that burned from 1978 to 2002. The team then participated in a half-day meeting with 
approximately 40 personnel from the Medford District to share observations and discuss limitations of 
existing knowledge concerning fire and post-fire management effects.

III. Post-fire management issues and discussion

Based on field observations, expert opinion, and knowledge of the current literature, the science team 
provided their opinions and observations on several issues related to post-fire management activities. 
These observations are summarized below with the acknowledgement of the general context in which 
they were given.

A. Are there likely to be significant soil compaction effects if areas are salvage logged?

Discussion:

As with any timber harvest activities, soil compaction could arise during fire-salvage operations. For 
standard logging systems, compaction is primarily limited to skid trails or possibly yarding corridors 
in cable logging operations. Site-specific conditions and harvest practices will strongly influence the 
magnitude and duration of compaction effects. Compaction could result in increased storm runoff in 
localized areas. Because of the potential for increased erosion and runoff in a post-fire environment, 
compaction effects could be more significant than in unburned areas.

Science status:

Many studies have shown soil compaction and reductions in nearby tree growth resulting from repeated 
passes of ground-based logging equipment, although significant areas of uncertainty remain. For 
example, the duration of compaction effects and whether compaction reduces stand growth are not 
well understood. The USDA Forest Service is participating in at least two long-term, site-productivity 
experiments addressing these questions. Although it may take decades before answers are forthcoming 
from these studies, results are available from a recent study conducted on the Willamette National Forest 
(Young Stand Thinning and Diversity Study) that evaluated the effects of several commercial thinning 
prescriptions and logging systems on soil compaction.

Summary:

Soil compaction is an important issue that merits attention when implementing salvage-logging 
practices. Careful design of logging practices and mitigation measures can minimize effects. 
Implementation monitoring is critical to adaptive management for soil compaction issues.

B. What is the extent of hydrophobic soils following fires, and does this condition merit treatment?
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Discussion:

Although hydrophobic soils can result from high-severity fires, observations suggest that such soils 
are generally a small and transitory component of burned landscapes, and of more significance in other 
regions where coarse-grained soils predominate. Hydrophobic soils tend to physically break down 
once significant precipitation occurs. Little evidence exists of lasting ecological effects. Mechanical 
treatments to “break up” hydrophobic soils may not achieve ecological objectives and may lead to 
reduced site productivity and increased erosion.

Science status:

Little is known about hydrophobic soils resulting from fire in southwestern Oregon. Hydrologic 
studies following the 1987 Angel Fire in southwestern Oregon suggested minimal occurrence of water 
repellency over a limited range of burn conditions. New studies could be established to better understand 
the extent, magnitude, duration, or effect of hydrophobic soils across a broader range of burn conditions 
for different soil types in the Timbered Rock Fire. 

Summary:

The limited spatial and temporal extent of hydrophobic soils may not merit significant investment of 
time and limited resources for management activities in the post-fire environment, but studies could 
be initiated to better understand the occurrence of hydrophobic soils and the potential effects at the 
watershed scale.

C. Should grass seed or other mitigation measures on burned areas be applied to reduce surface 
erosion?

Discussion:

In general, the most important activity to minimize surface erosion from burned forests is tree and 
shrub establishment. The contributions made by sprouting hardwoods, including shrubs, may be more 
important than planting conifers, especially in the short term. Little documentation from monitoring 
mulching and baling (bale bombing) activities exists, but observational and anecdotal evidence indicate 
that such activities may not significantly reduce surface erosion over the broad landscape. Highly 
disturbed and sensitive areas may benefit from grass seeding where high short-term risks exist and where 
grass can be established before potential erosional events. Similarly, contour felling to reduce erosion 
may be effective in small localized areas where highly erosive soils and high ecological values exist, but 
little evidence indicates it is an effective landscape treatment.

In most cases, seeded grasses will not persist where trees are re-established following fire. Tree shade 
will quickly reduce the extent of grass cover. When seed is applied, there is always risk of introducing 
exotic plants or noxious weeds that may persist in disturbed, open areas, such as along roads. Also, 
“weed-free” seed often contains a small percentage of weedy seed. There are many cases where 
unwanted exotics and weeds have been unwittingly introduced.

Science status:



Appendix F-Report on Fire and Post-fire Management Effects

F-6 

Appendix F-Report on Fire and Post-fire Management Effects

F-7

Grass seeding and other mitigation measures are part of a standard toolbox for post-fire rehabilitation, 
but little formal evaluation of the effectiveness of these approaches has been conducted. Small-scale 
studies have been conducted in southwestern Oregon following the fires of 1987 and a large-scale 
evaluation of the Hayman Fire in Colorado is underway. The extensive fires in southwestern Oregon 
in 2002 may provide a basis for a regional study of the effectiveness of these approaches. At the local 
level, implementation and observational effectiveness monitoring should be part of any mitigation 
measures intended to reduce surface erosion.

Summary:

Although evidence suggests that measures intended to reduce surface erosion are not effective at a 
landscape scale, site-specific measures (i.e., grass seeding, contour felling) may be effective on highly 
sensitive sites where ecological values are high. A comprehensive evaluation of these measures at spatial 
scales ranging from local to regional could be valuable.

D. Does timber salvage lead to increased erosion?

Discussion:

The effects of timber salvage on erosion are primarily limited to surface erosion, unless the salvage 
activity includes substantial levels of green tree harvest. Tree roots hold soil on steep slopes reducing the 
extent of mass movements, but roots of fire-killed trees likely decompose on the same trajectory whether 
or not the tree bole is harvested. Surface erosion can occur from salvage harvesting similar to any 
harvest activity that includes road construction, skid roads, or yarding corridors. Site-specific conditions 
and harvest practices will strongly influence the magnitude and duration of surface erosion. Mitigation 
measures have been developed to reduce erosion, and many of these measures have been integrated into 
standard harvest practices. When the extent of the burned area is large, downslope effects from erosion 
may be more significant than in unburned areas.

Science status:

There is strong evidence that erosion from salvage logging can result in negative cumulative effects in a 
post-fire environment. In areas where salvage logging is conducted, surface erosion mitigation measures 
should be implemented to minimize erosion. Although general surface erosion mitigation measures 
for standard timber sales are well known and applicable to salvage harvests, little direct monitoring 
of surface erosion from timber salvage in southwestern Oregon has been documented. We suggest 
implementation monitoring of prescribed mitigation measures and documentation of the effectiveness of 
these measures.

Summary:

Surface erosion from roads and skid trails used for salvage logging does occur, and every effort should 
be taken to minimize erosion in post-fire landscapes. Prevention and mitigation measures can be applied 
to minimize erosion and should be monitored.
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E. Have fires and post-fire salvage activities increased stream temperatures?

Discussion:

Stream temperatures may rise from reduced shading due to fire-induced mortality of riparian vegetation. 
The significance of increased heat energy reaching the stream changes from stream-to-stream depending 
on stream orientation, influence of ground water sources and hyporheic flows, and the vigor of 
streamside shrubs. For example, warming through direct solar radiation may persist downstream as 
the stream passes through additional shade-free areas or may be insignificant where cool groundwater 
and hyporheic flows control stream temperature. Streamside buffers left during salvage activities can 
maintain the partial shade provided by snags. If timber salvage includes harvest of green trees currently 
shading perennial streams, stream temperatures could significantly increase. Harvest of fire-killed trees 
that currently shade streams also could increase the heat energy reaching the stream surface, although 
not to the degree associated with harvesting of green trees.

Science status:

Understanding the factors controlling stream temperature, including the influence of management 
activities, is a topic of ongoing research. Current work is aimed at examining the influence on stream 
temperatures of groundwater and hyporheic flows as well as streamside vegetation. Studies could be 
implemented to evaluate the degree of shading provided by alternative riparian buffers in timber salvage 
operations. Current research is aimed towards development of models that predict the influence of 
alternative harvest practices across a wide range of potential treatments based on fundamental ecological 
processes, but there is a critical need for information concerning the watershed-scale influence of site-
level temperature changes.

Summary:

Increases in stream temperature following fire may be significant depending on fire severity, slope, 
aspect, elevation, the influence of groundwater inputs, stream location within the stream network, and 
other factors. Retention of streamside buffers during salvage activities minimizes the effects of salvage 
logging. Studies could be implemented to better document the effect of fires and timber salvage on 
stream temperature, but current studies and modeling efforts may provide the information needed to 
predict stream temperature responses to future fires. Temperature monitoring at a variety of spatial 
scales (i.e., local to watershed) could provide important information concerning the effects of salvage 
logging procedures and practices.

F. Do fires influence stream channel morphology, and are there rehabilitation measures that can 
mitigate these effects?

Discussion:

Fires can and do influence stream channel morphology through potential increases in stream discharge 
or through introduction of sediment and channel forming materials from erosion. The key consideration 
is whether the stream channel has sufficient structure to capture and arrange these materials to form 
complex habitats. Many streams in this area have been eroded to bedrock, primarily through splash dam 
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logging in the first half of the last century. In some streams, large numbers of additional wood pieces 
or large boulders are needed to influence the routing and storage of large sediment. Where roads adjoin 
streams, felling roadside hazard trees into streams can be done to increase channel structure. Adding 
logs with rootwads can greatly reduce log travel distance if downstream structures are vulnerable (i.e., 
buildings, bridges). Other sources of wood are abundant on the landscape.

Science status:

Many in-stream restoration projects have been completed in the last two decades; however, very few 
have completed long-term monitoring. One of the longer running studies in western Oregon was 
installed on a tributary of the McKenzie River in 1986. Significant local increases in channel and 
habitat complexity, litter retention, and juvenile trout recruitment have been documented. An important 
limitation of this study and other restoration monitoring projects is that the spatial scale is restricted to 
an individual stream reach or two. Fish populations respond at much larger scales. More comprehensive 
studies at larger scales are needed to better understand fish population responses to in-stream restoration.

Another aspect of this study was a comparison of log movement among unanchored logs, logs anchored 
at one end, and logs anchored at both ends. Log movement was tracked over time and reevaluated 
after a major flood event (February 1996). No difference was found in the proportion of logs moved 
(anchored vs. nonanchored), but anchored logs moved shorter distances. A large trash rack was installed 
downstream of the wood introduction to protect a bridge, but was taken out after 10 years because of the 
limited movement of large wood.

Summary:

Channel morphology may change in response to fires. Channel forming structure is needed in streams 
to create complex habitats by influencing stream flow and coarse sediment input. In some cases it may 
be necessary to add wood (i.e., felling trees into the channel) to encourage accumulation of wood and 
sediment following fire. Large-scale monitoring of post-fire channel morphology and fish population 
response is needed.

G. Is large wood located on potentially unstable upland sites important for slope stability and 
stream channel inputs?

Discussion:

Salvage logging of unstable sites may not affect the probability of mass movements because there is 
little difference in root decay of standing dead trees versus stumps. It is possible, however, for poorly 
designed logging operations to destabilize slopes, particularly through road construction or maintenance 
activities.

The more important factor for many sites is the potential for landslides and other mass movements 
from upland areas to provide large wood and coarse sediment to streams. Mass movements are critical 
to channel structure-forming processes and provide the materials essential for creating complex stream 
habitats in the long term. If large trees are left on unstable slopes in burned areas or large trees are 
encouraged to develop from younger stands on these sites, the resulting large wood could contribute to 
stream channel structure when mass movements occur.
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Science status:

Recent science has clearly demonstrated the role of unstable upland sites in providing large wood and 
coarse sediment to streams in the Coast Range. Although these processes occur in the Cascade Range, 
their relative importance is not clear and is a subject of ongoing investigation. Field mapping and long-
term monitoring of unstable slopes within a recently burned area could increase our knowledge of the 
frequency and significance of mass movements of large wood and coarse sediment to streams from 
upland sources.

Summary:

Development and maintenance of large wood on unstable slopes ensures that large wood delivery to 
streams will occur during mass movements. Field mapping and monitoring of these sites can provide 
useful information.

H. Are there specific post-fire watershed restoration activities that are both effective and 
important for watershed processes and aquatic habitats?

Discussion:

Roads alter several important watershed processes. Roads and culverts can impede fish movement, 
convert subsurface water flows to surface flows, contribute chronic fine sediment to streams, and initiate 
mass movements laden with fine sediment. Consideration of reducing the impact of roads is appropriate 
during post-fire recovery planning. There is high variability in the risk individual roads pose, and each 
road needs to be assessed independently and in the context of the watershed as a whole. Restoration 
measures include sidecast pullback, waterbar placement, culvert excavation and stream channel 
restoration, or replacing older culverts with a variety of contemporary stream crossings that allow 
passage of aquatic vertebrates. Each of these measures can be effective if properly designed for the local 
situation and management objectives.

Science status:

Few watershed restoration measures have incorporated long-term monitoring. A limited effectiveness 
monitoring project in the McKenzie River watershed showed that following culvert excavation on 
two road segments, stream channels were re-established that approximated pre-road stream gradients. 
Opportunities for designed studies comparing alternative restoration techniques exist.

Summary:

Improving road conditions can be one of the more effective approaches to restoring watershed functions. 
Individual roads should be assessed to determine their relative influence on watershed processes and the 
most effective technique for reducing their impact; however, restoring connections within the stream 
network by renovating culverts and other road crossings may be the most effective restoration measure 
taken in many watersheds. Long-term monitoring of restoration methods is needed.
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I. Is there any increase in stream discharge due to fires, and would timber salvage have any 
additional influence on discharge?

Discussion:

The primary mechanisms for increased stream discharge in a watershed are increased ground water 
due to decreased evapotranspiration, increased snow accumulation and melt from rain-on-snow 
events, and conversion of subsurface flow to surface flow due to mid-slope roads. The importance of 
each mechanism varies by watershed depending on soil depth, elevation, site productivity, and other 
factors. Water yield increases are directly related to the mortality of vegetation. Fire can decrease 
evapotranspiration if mortality is high and productivity is low, potentially increasing discharge in a 
burned area. Yield will likely increase in the short term, but as vegetation is reestablished, yield will 
decrease. If salvage logging does not kill additional trees, salvage activities probably will not influence 
discharge levels. Most of the fires observed by the science team were below the transient snow zone, and 
snow pack hydrology may not be influential in these areas. Fire does not affect road density, but if mid-
slope roads are built to facilitate salvage operations, discharge could increase due to this mechanism.

Science status:

The basic mechanisms by which forest management activities affect stream discharge have been studied 
for decades and are generally known; however, the degree to which these mechanisms operate in any 
given watershed varies. These mechanisms have not been studied in post-fire environments in western 
Oregon. Assessing the influence of management activities on stream discharge has proven notoriously 
difficult and expensive and is a long-term proposition. This is not likely to be a fruitful avenue for study 
at a project scale.

Summary:

Until forest canopy cover is re-established, water yield may increase following fire due to decreased 
evapotranspiration. Timber salvage is not likely to affect water yield unless new mid-slope roads are 
built or significant numbers of green trees are included in the harvest. The presence of woody debris, 
both on the ground and in the stream, can have an important influence on the hydrological effects of 
increased water yield, however.

J. What are the risks of noxious weed invasion following fire, and what management activities 
might retard or accelerate weed invasion?

Discussion:

There is almost always potential for weed invasion in disturbed areas if an environmentally adapted 
seed source is available. Attention should be paid to potential weed invasion after recent large-scale 
disturbances, such as burns. In most cases, noxious weeds will be shaded out as canopy cover re-
establishes following fire. The presence of woody sprouting species may benefit many sites by rapidly 
reoccupying the site. Other areas that persist as “openings”, such as roads or meadows, may need more 
active management to minimize noxious weed establishment. It may be desirable to seed native grasses 
on certain sensitive sites to occupy the ecological niche and preempt weed invasion (e.g., disturbed 
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areas that are close to a weed seed source and lack sprouting vegetation). Roads are potential dispersal 
pathways for many weeds and may need special attention if adjacent to sensitive sites.

Many management activities, including those intended for watershed restoration, could accelerate weed 
invasion, particularly through seed dispersal on vehicles or equipment. Mitigation measures, such as 
washing vehicles and equipment prior to entering the site, can minimize invasion risk.

Science status:

Basic research is needed on individual weed species ecology and effective invasion prevention and 
treatment methods. Current research is trying to link geographic spread and demographic models so that 
potential weed dispersal patterns can be predicted and potentially prevented where warranted. These 
are regional issues needing regional attention. However, monitoring is a critical activity at the scale 
of an individual fire. Burned areas should be monitored to determine if weed invasion is occurring. 
Management activities should be monitored to verify that mitigation measures are being applied and are 
effective.

Summary:

Weed invasion could occur following fire. Seeding with native species to prevent invasion may be 
warranted on sensitive sites, but the potential for introduction of non-native species from contaminated 
seed sources is a significant concern. Implementation and effectiveness monitoring are critical activities.

K. How does salvage logging affect future fuel loadings?

Discussion:

Salvage logging removes dead and dying trees, thus reducing large fuels in both the short and long term. 
Salvage logging also creates fine and mid-size fuels by leaving treetops, branches, and needles on site, 
thus increasing fuels in these size classes in the short term. Fine and mid-size surface fuels also occur 
in unsalvaged areas, but accumulate gradually over a couple of decades. It is unlikely that these fuels 
would reach the same magnitude as in the post-salvage scenario because decomposition occurs as new 
material accumulates.

The effect of surface fuels on fire behavior is complex. Flame length and fire spread is correlated with 
fine and mid-sized fuels, while fire duration and thus soil heating and plant injury or death may be 
more closely correlated with large fuels. Thus, salvage logging could increase the risk of fire spread in 
the short term while decreasing fire intensity and severity in both the short and long term. Thresholds 
defining when fuel profiles and fire intensity result in significant negative ecological effects (e.g., 
declines in long-term soil productivity) have not been determined. These interactions vary depending on 
snag falldown rates and decomposition rates of specific species and sites.

Science status:

Quantitative data describing falldown and decomposition rates of snags on salvaged and unsalvaged 
burned sites in southwestern Oregon have not been compiled. Several of the science team members 
submitted a proposal to the Joint Fire Sciences Program in January 2003 to address this and other 
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information gaps through a retrospective examination of older fires in southwestern Oregon. A second 
step included in the proposal was to use this information to model fire behavior in salvaged and 
unsalvaged areas to estimate effects of various fuel profiles on fire extent and severity.

Summary:

Salvage logging undoubtedly affects fuel profiles in complex ways, but the data and analyses necessary 
to make conclusive statements about the net effect of these changes on future fire extent and severity 
have not been conducted.

L. Is herbaceous species diversity higher in salvaged or unsalvaged areas?

Discussion:

Some studies in disturbed areas have shown initial increases in plant diversity due to establishment 
of exotic plants, followed by a decrease in diversity with canopy closure. A more important question 
might be whether herbaceous species are lost in salvaged areas. Species loss is very difficult to 
determine because rare species, which are most likely to be lost from a site, are very difficult to monitor. 
Information sufficient to answer this question has not been obtained to date. Another, potentially more 
relevant question, concerns the effects of salvage logging on epiphytic lichens, bryophytes, and fungi, 
particularly those which disperse very slowly into new habitats. 

Science status:

Most herbaceous species can be readily monitored to determine the effects of salvage logging on species 
richness and abundance. Replicated monitoring plots could be established within the salvaged and 
unsalvaged areas. Long-term studies may be needed to assess effects on rare species.

Summary:

Monitoring plots could be established to measure the effects of salvage logging on herbaceous species 
diversity; however, additional skills and techniques will be needed to detect differences in epiphytic 
lichens, bryophytes, and fungi diversity.

M. How does residual snag density affect wildlife, or, how much is enough?

Discussion:

There is no definitive answer to the question “how much is enough?” There are as many value-based 
dimensions to the question as technical aspects. Issues of risk tolerance (e.g., short-term risks versus 
long-term risks) and the desired balance among competing objectives play heavily in choosing among 
approaches.

It is clear that dead wood plays a critical role in providing wildlife habitat; however details concerning 
influences of quantity, characteristics, and spatial distribution of dead wood on wildlife after fire is less 
clear. The relationship between snag density and population response of wildlife is uncertain. Also, the 
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effects of alternative spatial patterns (e.g., clumped vs. dispersed) are not known, although clumping 
snags may facilitate safer logging operations, as well as use by certain bird species like woodpeckers. 
It is well established that in general large diameter snags provide important resources to wildlife that 
are not provided by smaller snags. For example, cavities large enough for large vertebrates, such as the 
pileated woodpecker, can only be excavated from larger snags.

Numerous other issues should be considered. Snag creation and decomposition occur over multiple 
decades requiring a long-term view if the goal is to provide temporal connectivity until the next stand 
generates new snags. Snags provide ecological functions other than wildlife habitat (e.g., source 
populations of lichens), which may be a factor to consider when designating snags for retention. The 
surrounding landscape may provide some clues regarding locations for snag retention. It may be of value 
to concentrate snags in areas where there are few in the surrounding landscape or in areas where snags 
are more likely to survive high wind events or future fires.

There are a number of wildlife species that use snags: cavity-nesting birds, bats (especially snags with 
bark remaining), and spotted-owl prey species, such as flying squirrels and woodrats. Based on a general 
understanding of species’ life history and habitat requirements, we expect that fire directly impacts 
flying squirrel and woodrat populations through mortality and habitat destruction. Secondary impacts 
are also likely due to reduction in fungi and lichen food resources. Abundant opportunities for nesting 
cavities will be available as these stands start to recover. Most wildlife populations will likely recover 
after pronounced short-term (5-10 years) impacts. In addition, some wildlife and plant species are 
expected to increase in post-fire and early successional forest habitats.

Science status:

Given the importance of snag-related issues, it is disconcerting how little is known. Although we can 
glean some information from studies of snags in clearcuts and studies in other geographic regions, post-
fire snag studies have not been conducted in western Oregon. However, a number of important questions 
concerning wildlife use of snags following fire are amenable to a large-scale field study that could be 
implemented through post-fire salvage operations (see next section). Treatments that span a range of 
snag densities could be established and replicated across a landscape and monitored over the long term. 
Questions of snag dynamics and use could be addressed through such a study.

Summary:

It is clear that snags play an important role for wildlife following fire, but the question of how many 
snags should be retained to achieve wildlife goals is unclear. Although this question is ultimately one of 
policy, important technical and ecological questions remain unanswered. A large-scale field study could 
help answer these questions.

N. What considerations should guide reforestation decisions?

Discussion:

It is well understood how to re-establish trees on a site. For some sites, it may be more important to 
focus on tree survival rather than maximum stand growth. For example, lower planting densities and less 
intensive release and weeding operations may be appropriate when tree survival is the goal. Also, it is 
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important to look at the future impact of early silvicultural treatments on fuel management. Clear goals 
for future stand structure and composition will help guide replanting and other silvicultural decisions. 
Currently, silvicultural regimes designed for survival and development of late-successional habitat in the 
frequent fire zones of southwestern Oregon are not well understood. There may be an inherent trade-off 
between fire-proofing stands and creating complex stand structures. Obtaining mature forest habitat may 
require passing through a developmental stage that is highly flammable.

Science status:

Although reforestation techniques for maximum stand growth and yield are well understood, efficient 
approaches for growing late-successional habitat in southwestern Oregon are not. In particular, 
methods of minimizing risk of stand loss through fire need to be developed and integrated with habitat 
goals. These questions are amenable to a field study. Relatively small plots (1-2 acres each) could be 
established with alternative reforestation densities, tree species, and release regimes implemented in 
both salvaged and unsalvaged areas.

Summary:

Where late-successional habitat is a primary objective, reforestation and silvicultural regimes may be 
best focused on tree survival. A relatively small-scale field study could effectively address silvicultural 
regime questions.

IV. Alternative field study designs

The science team and BLM managers and specialists discussed various ideas for experimental 
treatments that would help build knowledge for future EIS teams facing similar questions and issues. 
Key considerations include a clear set of questions to drive the design of an experiment and sufficient 
rigor in the design to produce reliable results. 

A number of factors influence the rigor and reliability of field studies:

• Replication - It is important to reduce the role of chance occurrences by repeating the suite of 
study treatments several times across the landscape.

• Randomization - It is important to reduce the bias inherent in assigning specific treatments to 
specific sites. Random assignment of treatments accomplishes this need. The implication is that 
managers need to be willing to apply any of the treatments on any site.

• Controls - Study controls are essential so the existence of a treatment effect can be established. 
There are different types of controls, and this issue needs to be built into the design from the 
beginning.

• Treatment extremes - Treatment extremes on both ends of the spectrum are needed to 
demonstrate and frame outcomes.

• Spatial scale - The appropriate spatial scale of the study depends on the questions being 
addressed. For example, if you want to address wildlife issues, than an area large enough to 
measure wildlife response (i.e., home range size) needs to be included in the study. Furthermore, 
it is important to differentiate between local- and watershed-scale effects, and this may require a 
multiple-scale study design.

• Temporal scale - The scale of the questions being addressed will also dictate the temporal scale 
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of the study. Long-term studies require thinking ahead to determine how treatments will be 
applied through time and requires a long-term commitment of these sites to the study.

The science team identified two primary areas for study that address high priority management questions 
related to post-fire management activities. The first study would address the question “how does salvage 
intensity influence wildlife and fuels?” The study would include four treatments; two that represent 
alternative approaches to meet management objectives and two that represent a more intensive extreme 
and an unsalvaged area. Treatment units would need to be at least 30 acres in size so that wildlife 
responses could be measured and four replications should be implemented.

A second study could address understory treatments. Specifically, it would address the question “how 
does planting , species composition, planting density and subsequent vegetation treatments influence 
reforestation and fuels?” This study would include two alternative planting densities, two planting 
species mixes, and two release regimes. Each set of treatments would be implemented in both salvaged 
and unsalvaged areas, and on both north-and south-facing slopes. Unplanted plots would need to be 
included for a control. Plot size could be much smaller, one to two acres in size, and replicated three to 
four times.

These general ideas are a starting point. Further discussion and clarification of the primary objectives are 
needed to integrate management and research interests and to fit the studies to the landscape.

V. Conclusions

The interaction among science team members and resource managers and specialists from the 
BLM Medford District has proven valuable from a number of perspectives. This report may help 
interdisciplinary teams sort high priority issues from more minor concerns, and it identifies key 
information gaps that field studies and monitoring activities could address. It is important to recognize 
that this report is also limited in a number of respects, including an absence of a thorough review of 
the literature, absence of any data or quantitative assessment of fire and management effects, and the 
restricted disciplinary expertise and experience of the science team members. The report is intended to 
apply only to southwestern Oregon and, even within that region, is most applicable to the types of sites 
found on the Butte Falls Resource Area.

The process has also proved beneficial by building relationships among managers and scientists, and 
by increasing the mutual understanding of science processes and management realities and needs. 
Managers involved in this process gained a better appreciation for the limitations of the current 
knowledge base and of the difficulties inherent in determining cause and effect. Scientists involved in 
the process have been exposed to a real-time management environment where decisions have to be made 
in the short term, with or without solid data. The outcomes of this report will hopefully point a way 
towards increased management-science collaboration through adaptive management processes where 
management questions are tested using the methods of science in an operational management program.
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Appendix A

Science team members, affiliation, and discipline

December 2002 Science Team 

Paul Anderson (PNW, silviculture, forest restoration, plant physiology)
Sam Chan (PNW, silviculture, microclimate)
John Cissel (BLM, BLM science liaison, forest ecology)
Janet Erickson (CFER/OSU, CFER information exchange specialist, wildlife ecology)
Bob Gresswell (CFER/USGS FRESC, fish biology, watershed processes)
John Hayes (CFER/OSU, CFER program coordinator, wildlife ecology)
Erin Hyde (USGS FRESC, wildlife ecology, amphibians)
Jeff Miller (OSU, entomology)
Pat Muir (OSU, botany, nonvascular plants)
Kari O’Connell (OSU, forest ecology)
Dede Olson (PNW, aquatic vertebrates, amphibians)
Steve Perakis (CFER/USGS FRESC, forest productivity, nutrient cycles)
Klaus Puettmann (OSU, silviculture, forest ecology)
Jeff Shatford (CFER/OSU, forest ecology)
Fred Swanson (PNW, geologist, forest ecology)
John Tappeiner (OSU, silviculture)

January 2003 Science Team

Paul Anderson (PNW, silviculture, forest restoration, plant physiology)
Michelle Donaghy Cannon (CFER/OSU, wildlife ecology)
John Cissel (BLM, BLM science liaison, forest ecology)
Janet Erickson (CFER/OSU, CFER  information exchange specialist, wildlife ecology)
Bob Gresswell (CFER/USGS FRESC, fish biology, watershed processes)
John Hayes (CFER/OSU, CFER program coordinator, wildlife ecology)
Steve Perakis (CFER/USGS FRESC, forest productivity, nutrient cycles) (field trip only)
Klaus Puettmann (OSU, silviculture, forest ecology)
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Evaluation of the influences of salvage and salvage intensity on wildlife
A research prospectus

29 May 2003

John P. Hayes
Associate Professor
Department of Forest Science
Oregon State University
and
Program Coordinator
Cooperative Forest Ecosystem Research (CFER) program

Recent fires throughout the western states have heightened interest in the influences of post-fire management activities on a 
variety of ecological processes, social goods and services, and forest attributes, including forest health, ecosystem integrity, 
future management options, and wildlife habitat (McIver and Starr 2000).  Salvage of dead trees has been of particular 
interest because of the potential economic benefits of harvest activities and the influences of salvage on risk of future fire and 
insect outbreaks.  Salvage also has been highly controversial because of known or hypothesized environmental impacts on 
soil, water, and biodiversity.  Despite the coupling of potential social benefits and possible environmental impacts, a large 
number of questions remain about basic relationships between salvage and ecosystem response.

A key issue related to salvage activities concerns potential influences on wildlife and wildlife habitat.  Most research of 
the effects of post-fire salvage logging has been conducted on avian species although some work has been conducted on 
other wildlife taxa (e.g., Haim and Izhaki 1994).  In general, bird species richness and abundance generally are lower in 
burned stands that are heavily salvaged relative to unsalvaged stands (Caton 1996, Hitchcox 1996, Saab and Dudley 1998).  
However, substantial gaps in our knowledge remain concerning the effects of salvage on wildlife, and most of the research 
has been conducted outside of the Pacific Northwest (reviewed by Kotlier et al. 2002).  Most notably, there are few studies 
that examine influences of different levels of salvage logging on wildlife. Moderate salvage logging that retains sufficient 
numbers of suitable snags may not have negative effects on some cavity nesting bird species (Saab and Dudley 1998). 
Existing research suggests that avian species most closely tied to early post-fire habitat may be most sensitive to salvage 
(Kotlier et al. 2002).  As a consequence of lack of geographically relevant information, short- and long-term responses of 
wildlife populations to changes in forest structure resulting from salvage, the influences of different salvage intensities on 
wildlife response, and implications for development of late-seral attributes remain speculative.

This prospectus provides an outline of proposed research to investigate the influences of post-fire salvage and salvage 
intensity on wildlife response in the Timbered Rock Fire in the Butte Falls Resource Area of the Medford District of the 
BLM.

Objective
To determine the relative influence of 3 salvage intensities on wildlife.

Treatments
Four treatments will be implemented in the study:

1) Control.  On control sites no salvage activity would occur. 

2) Light salvage prescription.  65% of the site will be unsalvaged.  In the remaining 35% of the site, six trees per acre, >20 
inches DBH will be retained.  The unsalvaged area will include riparian areas, if present.  Retained snags will be dispersed 
throughout the salvaged area.

3) Moderate salvage prescription. 30% of the site will be unsalvaged.  In the remaining 70% of the site, six trees per acre, > 
20 inches DBH will be retained on all sites.  The unsalvaged area will include riparian areas, if present.  Retained snags will 
be dispersed throughout the salvaged area.

4) Heavy salvage prescription.  The entire site will be salvaged.  Six trees per acre >20 inches DBH will be retained 
throughout the site.  Retained snags will be dispersed throughout the salvaged area. 
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Aside from salvage activities, all management activities should be identical among treatments.  For example, each area 
should receive the same underplanting density, vegetation control, etc.

Experimental Design

A set of 16 sites was selected in the Timbered Rock Fire.  The sites were chosen to meet the following criteria: 1) each 
site was in an area with high fire intensity, 2) each site was at least 30 (preferably at least 40) acres in size, and whenever 
possible, will not be sinuous in shape or include elongate extensions, 3) each site could accommodate at least three non-
overlapping 80 m radius bird survey circles, and 4) it was logistically feasible and reasonable to assign any treatment to 
any site.  Only 16 sites were identified by BLM that were available in the area and met these conditions; treatments were 
randomly assigned to each of these 16 sites. 

Timing of salvage

To minimize impacts of salvage on data collection and to maintain the integrity of the research design salvage must occur 
during a relatively narrow window of time.  Salvage treatments should be installed so to meet three criteria: 1) no salvage 
activity should take place in the experimental plots from May 15 through July 7, to avoid data collection during the breeding 
bird season; 2) all salvage will be installed during the same time period, on a given year from July 7 through May 15 of the 
following year (e.g., between July 7, 2003 and May 15, 2004); and 3) no logging will occur on stands adjacent to or nearby to 
the experimental plots between May 15 and July 7 before 10:00AM.  

Field methodologies

I propose that initial fieldwork focus on bird populations.  During the summer of 2003, we will establish 3 bird-sampling 
points in each experimental stand.  Sampling points will be the chosen so that the distance between points is at least 160 m, 
and arranged so as to maximize distance between sampling points and stand boundaries.  We will conduct bird sampling at 
each point between May 15 and July 7 during 2003 (pre-treatment), 2004, 2005, and additional years to be determined later.  
Each point will be visited a minimum of four times each year.  Bird sampling will be conducted for an 8 minute time period 
at each point, between one-half hour before and three hours after sunrise.  Distances from the observer to each bird will be 
recorded, and data will be analyzed using standard methodologies.

Depending on availability of funding, this study may be expanded to include other wildlife species.  Of particular interest is 
work to evaluate response of small mammals and spotted owl prey species.  Although size of the proposed treatments are not 
suitable to investigate treatment influences on flying squirrel population densities, they are adequate to evaluate use of sites 
by flying squirrels, and population-level responses of woodrats and other small mammals, including chipmunks, mice, voles, 
and shrews.  Research to investigate small mammal response would involve use of Tomahawk live traps for flying squirrels, 
woodrats, and chipmunks, and Sherman live traps or other traps for mice, voles, and shrews.  Investigation of response of 
these species would involve establishing trapping grids on the sites and standard mark-recapture analyses.

In addition, with adequate funding additional work could be done to investigate the influences of salvage strategies on 
regeneration and stand development using these sites.  Although there is some speculation that excessive downed wood could 
interfere with stand regeneration and hence development of late-seral conditions, little work has been done to evaluate inter-
relationships between salvage intensity and stand regeneration following fire.  Finally, these research sites could provide the 
setting for evaluating long-term influences of salvage activities on development of late-seral conditions and the interplay 
among salvage intensity, longevity and dynamics of individual habitat components (especially snags), and stand structure.

Significance and Justification

Salvage and Late Successional Reserves

The Record of Decision (ROD) provides basic guidelines for the conditions under which salvage may occur in Late 
Successional Reserves.  The ROD allows for salvage to prevent negative effects on late-successional habitat and to facilitate 
habitat recovery.  The ROD specifically addresses the potential use of salvage to reduce catastrophic insect, disease, and fire 
threats.  However, the ROD restricts activities that diminish habitat suitability in Late Successional Reserves now or in the 
future.  Unfortunately the information base to fully evaluate the influences of salvage activity on habitat restoration and the 
short- and long-term impacts of salvage on habitat suitability is not available.  This work would provide information on the 
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influences of salvage and salvage intensity on habitat quality and abundance of wildlife species.  In addition, if resources 
are directed to examining influences of salvage on stand structure, research on these sites could provide information on the 
influences of salvage on habitat recovery and development of late successional characteristics.  

Applicability of findings beyond the Timbered Rock Fire

The proposed research will help fill a number of important gaps in our understanding of the influences of salvage on wildlife 
populations.  The experimental, manipulative approach outlined here, combined with random allocation of treatments to sites 
proposed for this project provides the framework for inference of causality with minimal bias.  In contrast, observational 
research is correlative in nature and cannot be used to infer causality, and research that does not invoke randomization 
of treatments and controls are subject to potential sampling biases.  As a result, very strong inference can be gained from 
this research and it is likely to impact post-fire management on other public and private lands in southwestern Oregon and 
throughout the western states.

Deliverables

Products of the proposed project for delivery to the BLM will include annual progress reports during the years when active 
research is being conducted.  In addition, I anticipate that the proposed research will yield at least 2 Master’s theses and 3-5 
peer-reviewed scientific journal articles (depending on the time frame of the study and the number of wildlife taxa examined).

Project Schedule

The project schedule is designed to include a pre-treatment field season.  Depending on the timing of the implementation 
of the salvage, this season may or may not be possible.  Four years of initial post-treatment data collection are proposed 
here based on the rapid changes in habitat characteristics that occur during the first few years following fire and salvage.  
Timing and duration of second and third data collection sessions is subject to modification depending on patterns of stand 
development and findings of the initial data collection sessions.  

Year –1
 Pre-treatment assessments of wildlife populations and stand conditions.

Years 1-4
 Initial post-treatment data collection on wildlife populations and habitat characteristics.

Year 5
 Analysis and publication of initial post-treatment data.

Years 10-11
 Additional post-treatment data collection on wildlife populations and habitat characteristics.

Year 12
 Data analysis and publication of results.

Years 18-19
 Additional post-treatment data collection on wildlife populations and habitat characteristics.

Year 20
 Data analysis and publication of results.

Budget

Separate budget estimates are provided here for two studies: a bird response study and a small mammal (spotted owl prey 
species) response study.  Both studies include habitat assessments as well as direct evaluation of wildlife communities.  Costs 
are provided for the first 6 years of the project (years –1 through 5).  Similar expenses for later entries could be anticipated, 
modified based on inflation.  Higher costs during year –1 largely reflect costs of supplies for study establishment (mostly 
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traps for the mammal study).  If pre-treatment sampling is not possible, these costs would be transferred to year 1.  Expenses 
may be reduced if the BLM is able to provide housing for the field crew and vehicles for field work.  Estimates are made 
based on 15% indirect costs rate for transferring money from the BLM to OSU through the CESU.

Bird study budget

  Direct  Indirect
  Year    Costs  Costs  Total 

Year –1  58,750  8,812  67,563
Year 1  57,750  8,862  66,413
Year 2  57,750  8,862  66,413
Year 3  57,750  8,862  66,413
Year 4  57,750  8,862  66,413
Year 5  50,250  7,537  57,788

Mammal study budget

  Direct  Indirect
  Year    Costs  Costs  Total 

Year –1  98,250  14,737  112,988
Year 1  77,250  11,587    88,838
Year 2  77,250  11,587    88,838
Year 3  77,250  11,587    88,838
Year 4  77,250  11,587    88,838
Year 5  53,250    7,987      61,238
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Mixed-species Plantations and Fire Restoration in Southwestern Oregon:
The Timbered Rock Fire
Butte Falls Resource Area, Medford BLM
Klaus Puettman, Oregon State University, Department of Forest Science
Paul Anderson, PNW Research Station, Corvallis
John Tappeiner, Oregon State University, Department of Forest Science

Issue

Recent large-scale fire events have degraded functional characteristics of upland forests over extensive areas and placed 
at risk ecosystem stability, productivity, habitat, and water quality. Reforestation efforts are being considered to enhance 
the development of forest communities that serve a broad spectrum of ecological functions and vary in their temporal 
development with respect to fuels structure and fire risk. Mixed-species plantings have been increasingly employed since 
the mid-1980’s as an adaptive management option and yet remain poorly documented in terms of stand development and, in 
particular, the interactions among species of planted trees; and the interactions among planted trees, natural tree regeneration, 
and associated shrub, herbaceous, and non-vascular vegetation. Further, there is a paucity of information regarding of the 
temporal and spatial dynamics of fuels structure and abundance in mixed-species plantations. Addressing these information 
gaps will provide managers with an improved understanding of the potential role of mixed-species plantings for meeting 
goals of ecosystem restoration and enhanced function, and for improving fuels hazard analyses and fuels management 
strategies.

Objectives:

The general objectives of this study are to evaluate mixed-species reforestation plantings to identify and characterize 
temporal patterns of vegetation structural development and species diversity; to assess temporal dynamics of fuels loading 
and fire risk; and to determine impacts of snag retention on survival and growth of planted trees.

Implicit in the generalized objectives stated above are short- and long-term research issues. For the initial phases of stand 
development covered in this proposal, five specific research objectives to be addressed include:

1.  Determine the effect of snag retention on the survival and establishment of planted seedlings by species
2.  Determine the effects of pure versus mixed-species planting on survival and growth, and site occupancy by planted 

and naturally regenerating vegetation.
3.  Determine the effect of planted seedling versus natural regeneration on survival and growth, and site occupancy by 

species.
4.  Determine the effect of planting density on the survival and establishment of planted seedlings by species, and site 

occupancy by planted and naturally regenerating species.
5.  Determine the effects of weed control on planted seedling establishment and growth.
6.  Determine the effect of physiographic site on seedling survival and growth, and site occupancy by planted and 

naturally regenerating species.

Research Approach

A replicated field experiment will be conducted to evaluate reforestation by mixed-species plantings as influenced by 
planting density, woody vegetation removal, dead structure (fire-killed snag trees and shrubs), and physiographic site (harsh 
or moderate sites). Treatments for the artificial establishment of planted trees will be designed to reflect planting schemes that 
are being undertaken at broader, operational scales. The experimental plantings will be evaluated with respect to vegetation 
structure, plant diversity, fuels, fire risk, and tree mortality, stress, growth, and productivity. The degree of site and treatment 
control in the experimental plantings will permit a more explicit evaluation of treatment and site factors than obtainable from 
monitoring or retrospective analysis of operational mixed-species plantations being established by the BLM in the Elk Creek 
Watershed.

 
Treatments and Experiments
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Experimental factors will consist of species mix, planting density, woody vegetation removal (weeding), snag retention 
(salvage), and physiographic site. These factors will be tested as a modular experimental design. A basic set of six planting 
treatments varying in composition, density, and competing vegetation will be employed (Table 1). Depending on the specific 
research objectives listed above, differing numbers of the six basic treatment plots will be established on harsh or moderate 
sites, or sites with or without snags.

The basic composition, density and weed treatments are:
Unplanted, not weeded (no woody vegetation removal)
Douglas-fir monoculture, weeded (woody vegetation removal through age 5)

Mixed species, 435 tpa (high density, 10' x10' spacing), not weeded
Mixed species, 435 tpa, weeded

Mixed species, 190 tpa (low density, 15' x 15' spacing), not weeded
Mixed species, 190 tpa, weeded

The basic treatment plot size is 1.5 acre (256' x 256') with the interior 1 acre (209' x 209') serving as the measurement plot.

Table G-1. Basic treatments of composition, density, 
and competing vegetation

Weeded Unweeded
Species Composition 435 tpa 190 tpa 435 tpa 190 tpa 0 tpa

Douglas-fir X

Mixed Species X X X X

Natural Regeneration X

In addition to the basic treatments listed above, physiographic site condition and snag retention will be included as 
experimental factors. Physiographic site will be included through planting a subset of the six basic treatments on harsh and 
moderate sites as defined predominantly by aspect (southerly versus northerly), but also considering soil characteristics and 
slope position. Snag effects will be tested by planting a subset of the six plots on sites with and without snags.

Three modular experiments are described below. Each module is designed to achieve statistical power for testing hypotheses 
specific to individual objectives. Each module will be analyzed separately, but all modules will have a subset of treatments in 
common to allow for limited interpretation of responses across modules.

Experiment A: 
The interactive effects of species composition, planting density, and weed control on seedling survival and early growth, and 
site occupancy by planted seedlings and natural vegetation.

Objectives addressed: 2-5

Design: Five replications of the six basic treatments will be established on harsh sites with snags. 

Rationale: This represents a base level test of the effects of species composition, planting density and weeding on 
plantation establishment and the associated developmental responses of natural vegetation. Early responses, prior to tree 
canopy closure, represent individual tree and species responses to environmental heterogeneity. It is our assumption that 
salvage will not be the norm in fire restoration so this experiment will be conducted on sites with fire-killed snags. By 
conducting this experiment on harsh sites, will result in an early expression of individual plant and species responses to the 
density and weed treatments. 

Experiment B: 
The effects of snags on the survival and growth of planted seedlings.

Objectives addressed: 1



Appendix G-Research Proposal

G-8

Appendix G-Research Proposal

G-9

Design: Six replications of the mixed species, high density plantings, weeded and unweeded, harsh sites, with and without 
snags.

Rationale: Snags will introduce microsite heterogeneity (light and possibly temperature and soil moisture modification) 
that will be exploited to differing degrees by different species of planted trees. It is hypothesized that this heterogeneity 
will result in different levels of mortality and early growth by species. Shrub skeletons and natural regeneration will be 
removed to provide an explicit test of the contribution by snags. Further, testing on harsh sites will result in an early 
expression of individual tree and species responses to snag moderation of microsite severity.

Experiment C: 
The effect of physiographic site conditions on the survival and growth of planted seedlings, and site occupancy by planted 
seedlings and naturally regenerating vegetation.

Objectives addressed: 1, 6

Design: Six replications of the mixed species, high density, weeded and unweeded treatments on both harsh and moderate 
sites with snags.

Rationale: Resource availability and microclimate are influenced by both physiographic site conditions and by competing 
vegetation. This experiment will permit differentiation of these two factors as they relate to seedling and species 
establishment. Snags will introduce additional microsite heterogeneity that will be exploited to differing degrees by 
different species of planted trees and naturally regenerating vegetation.

Implementation of the three modular experiments will require 50 1.5-ac plots. Where common treatments exist among 
modules, individual plots will contribute to multiple experimental analyses. Allocation of plots to individual experiments and 
in terms of specific treatment conditions required are summarized in tables 2 and 3, respectively.

Table G-2. Acreage requirement by treatment condition for experiments A-C, 
combined

Composition
Density 

(tpa) Weeding
Site 

Aspect Salvage
Number of 

Plots
Acres 

(minimum)
No planting 0 Not weeded Southerly No salvage 5 7.5

Douglas-fir 435 Weeded Southerly No salvage 5 7.5

Mixed-sp. 435 Weeded Southerly No salvage 6 9.0

Mixed-sp. 435 Not weeded Southerly No salvage 6 9.0

Mixed-sp. 190 Weeded Southerly No salvage 5 9.0

Mixed-sp. 190 Not weeded Southerly No salvage 5 9.0

Mixed-sp. 435 Weeded Northerly No salvage 6 9.0

Mixed-sp. 435 Not weeded Northerly No salvage 6 9.0

Mixed-sp. 435 Weeded Southerly Salvage 6 9.0

Total 50 75

Additional Treatment Details

Species mixes will consist of planted seedlings of the conifers Douglas-fir, white fir, sugar pine, ponderosa pine and incense 
cedar; and natural sprouts of the hardwoods Pacific madrone and chinquapin oak. Douglas-fir will predominate in all settings, 
comprising up to 40% of the planted seedlings. At elevations in excess of 3500’ white fir will be planted (10% of seedlings) 
and the proportion of Douglas-fir will be decreased to 30%. Sugar pine will constitute 20% of the seedlings at all sites. 
Ponderosa pine and/or incense cedar will contribute an additional 20% of the seedlings. A hardwood component will be 
included in the mixed-species plots by retaining a proportion of existing sprouts, principally Pacific madrone, and chinquapin 
oak. If originating as a clump, hardwood sprouts to be retained will be thinned to a single stem during vegetation treatments.

Removal of woody vegetation (weeding) on specified treatment plots will be achieved by manual cutting methods. The intent 
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of vegetation removal is to facilitate the establishment of planted seedlings; not to provide for long-term maximum tree 
growth. Cutting will be done in summer after full leaf-out when root carbohydrate reserves are at a minimum. Vegetation 
removal treatments will be repeated in years 0, 1, and 3, and if needed in year 5, following salvage. After five years, planted 
seedlings should be established. Subsequent development of woody sprout and seedling development will be untreated.

Harsh and moderate physiographic sites will be identified based on predominantly on aspect (northery versus southerly), but 
also with consideration of soils (deep versus skeletal) and slope position (mid versus upper).

Response Variables

Response variables to be measured are listed below and classified as either basic or optional. Variables listed as basic are 
considered essential to meeting the basic objectives for characterizing stand development in terms of vegetation composition 
and structure; and in terms of fuels structure and fire hazard. Variables listed as optional represent additional opportunities to 
address basic questions of ecosystem structure, function, and process that would be considered by the principal investigators 
if they obtain external funding to do so, or cooperators are identified who are willing to undertake these issues.

Basic
Plant species richness – species list
Planted tree survival - by species
Planted tree growth – height, diameter
Natural tree regeneration density – by species
Natural tree regeneration growth – height, diameter
Woody shrub density – by species
Woody shrub cover – by species
Woody shrub volume – by species
Herbaceous species cover – by species
Snag density – by species and diameter class
Coarse woody debris abundance – by species and diameter class
Fuels profiles – biomass by combustion class

Optional
Non-vascular plant species richness
Non-vascular plant species abundance
Planted tree leaf area – by species
Planted tree biomass – by species
Woody shrub leaf area – by species
Woody shrub biomass – by species
Canopy leaf area
Canopy biomass
Soil moisture status
Soil and air temperature profiles
Planted tree water relations
Woody shrub water relations
Planted tree rooting density
Woody shrub rooting density

Deliverables

Products of the proposed project for delivery to the BLM will include annual progress reports, including preliminary analysis 
of all vegetation, CWD, and fuels data as generated in years 1, 3, and 5; a detailed report of findings in year 4 (covering years 
1-3); and a detailed report of findings in year 6 (covering years 1-5).

In addition to the reports to be delivered to the BLM, it is anticipated that the proposed research will yield 2-3 Master’s 
theses, and 4-6 peer-reviewed journal articles in the first 6 years following establishment.
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Project Schedule

Year -1 (2003)
Autumn – Select potential experimental units given projected salvage treatment.
Randomly assign plots to units.

Year 0 (2004)
Spring/Summer/Autumn – Salvage in designated units.
Autumn – Establish plots and collect initial data (post-treatment in salvaged units and base-line data in non-salvaged units).

Year 1 (2005)
Spring – Plant seedlings.
Summer – Herbaceous data; vegetation control treatments on specified sub-plots.
Autumn – Tree, shrub, snag, CWD data.

Year 3 (2007)
Summer – Herbaceous data; vegetation control treatments on specified sub-plots.
Autumn – Tree, shrub, snag, CWD, fuels data.

Year 4 (2008)
Winter/Spring – Year 1-3 data summary and reporting.

Year 5 (2009)
Summer – Herbaceous data; vegetation control treatments on specified sub-plots.
Autumn – Tree, shrub, snag, CWD, fuels data.

Year 6 (2010)
Winter/Spring – Year 1-5 data summary and reporting.

Year 7 (2011)
Autumn – Tree, shrub, snag, CWD, fuels data.

 Year 10 (2014)
Summer – Herbaceous data.
Autumn – Tree, shrub, snag, CWD, fuels data.

Year 11 (2015)
Summer – Year 1-10 data summary and reporting.

Year 11+
Repeat Measurements and Reporting at 5-year intervals.
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Scientist Biographies

Robert E. Gresswell received degrees from the University of New Mexico (BS), Utah State University (MS), and Oregon 
State University (PhD). Since 1997, Bob has been working as an aquatic ecologist for the USGS Forest and Rangeland 
Ecosystem Science Center and the CFER Program. He is also a courtesy assistant professor with the Department of Fisheries 
and Wildlife at Oregon State University. His interests concerning the influence of land-use activities on forested ecosystems 
have led to research on the relationships among landscape-scale environmental features, instream habitat characteristics, and 
coastal cutthroat trout abundance and distribution in watersheds in western Oregon.

John P. Hayes is program coordinator and a wildlife ecologist for the CFER program. He also serves as an associate 
professor in the Department of Forest Science at Oregon State University where he teaches coursework in forestry-wildlife 
interactions. John received his BS in Wildlife Science at Oregon State University, his MS in Biology at Southern Oregon 
State College, and his PhD in Ecology and Evolutionary Biology at Cornell University. His research interests include the 
influence of forest management on wildlife populations, the influence of spatial scale on habitat selection, and the ecology 
and management of bats.

Steven Perakis joined the CFER research team as a research ecologist with the USGS Forest and Rangeland Ecosystem 
Science Center. Steve’s research centers on understanding biogeochemical cycles in terrestrial ecosystems, and he has 
particular interest in discerning how processes and activities within forests shape nutrient losses, whole-system nutrient 
balances, and linkages between terrestrial and aquatic ecosystems. Steve has degrees in Ecology and Ecosystem Science from 
the University of Pennsylvania (BS), University of Washington (MS), and Cornell University (PhD), with a year of post-
doctoral experience from Stanford University. He also holds a courtesy appointment in the Department of Forest Science at 
Oregon State University.

Janet Erickson is the information exchange specialist for the CFER program. She is responsible for conveying information 
about the CFER program and its research projects to land managers and other audiences. She develops and manages the 
production of a variety of information products, such as the CFER web site, written publications, videos, displays, field tours, 
and symposia. Janet received her BS in Biology from Pacific Lutheran University and her MS and PhD in Wildlife Science 
from the University of Washington.

Michelle Donaghy Cannon is a PhD student in the Department of Forest Science and the Department of Fisheries and 
Wildlife. She is studying the influence of woody plant community composition in riparian areas on birds.

John Cissel is the BLM Western Oregon Science Liaison stationed in the Forestry Sciences Laboratory at Oregon State 
University. John’s role is to help connect the western Oregon BLM districts to science by integrating management needs into 
research projects, developing management studies to address management questions, sharing recent science findings with 
managers, and by developing and demonstrating applications of new science concepts and findings. John has a BS in Forestry 
from Michigan State University, MS in Forest Management and Operations Research from Penn State University, and has 
completed additional coursework in forest ecology at Oregon State University. He also holds a courtesy appointment in the 
Department of Forest Science at Oregon State University.
 
Dr. Paul D. Anderson current position is a Supervisory Research Forester, Team Leader of the Biology and Culture of 
Forest Plants Team in the Resource Management and Productivity Program for the USDA Forest Service, Pacific Northwest 
Research Station Corvallis, OR. His areas of expertise include Ecological Plant Physiology and Silviculture. His research 
interests include physiological and ecological foundations of silviculture, forest and wildland restoration, plant genecology 
and forest response to climate change. He received a PhD in Ecophysiology and Silviculture at the Department of Forest 
Resources, University of California, Berkeley, 1991; MSF in Silviculture and Forest Soils, Department of Forestry and 
Natural Resources, Purdue University, 1981; and BS in Forest Ecology and Silviculture, College of Forestry, University of 
Minnesota, 1979. Previous Positions include Research Associate, Silviculture and Ecophysiology, University of Minnesota 
Aspen and Larch Genetics Cooperative, 2000 – 2002; Research Plant Physiologist, USDA Forest Service, North Central 
Research Station, 1993- 2000; Adjunct Professor, Department of Biological Sciences, California State University, Chico, 
1993-1995; Research Associate, Forest Ecophysiology, University of California, Berkeley, 1992-1993; Research Associate, 
Forest Ecophysiology, California State University Chico/Lawrence Livermore National Laboratory, 1991-1992; Research 
Associate, Forest Ecophysiology, Environmental Sciences Division, Lawrence Livermore National Laboratory, 1988-1991; 
Research/Teaching Assistant, Silviculture, Mensuration, Forest Ecophysiology, University of California at Berkeley, 1982-
1988; Research/Teaching Assistant, Silviculture, Purdue University, 1979-1981.
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Klaus Puettmann is an Associate Professor Department of Forest Science, Oregon State University. His research interests 
are in Silviculture and forest ecology – natural and artificial regeneration, dynamics of plant interactions and management 
of diverse stand structures. He received a  PhD in (Silviculture, Forest Modeling), 1990 Oregon State University, Corvallis, 
Oregon and a Diplom-Forstwirt in Forstwissenschaft (Forest Science), 1986, Albert Ludwigs Universitaet, Freiburg, 
Germany. 



Appendix G-Research Proposal

G-14 H-1

Appendix H-Soil



Appendix G-Research Proposal

G-14 H-1

Appendix H-Soil

Appendix H
Soils



Appendix H-Soil

H-2 H-3

Appendix H-Soil



Appendix H-Soil

H-2 H-3

Appendix H-Soil



Appendix H-Soil

H-4 H-5

Appendix H-Soil



Appendix H-Soil

H-4 H-5

Appendix H-Soil



Appendix H-Soil

H-6 H-7

Appendix H-Soil



Appendix H-Soil

H-6 H-7

Appendix H-Soil



Appendix H-Soil

H-8 H-9

Appendix H-Soil



Appendix H-Soil

H-8 H-9

Appendix H-Soil



Appendix H-Soil

H-10 H-11

Appendix H-Soil



Appendix H-Soil

H-10 H-11

Appendix H-Soil



Appendix H-Soil

H-12 H-13

Appendix H-Soil



Appendix H-Soil

H-12 H-13

Appendix H-Soil



Appendix H-Soil

H-14 H-15

Appendix H-Soil



Appendix H-Soil

H-14 H-15

Appendix H-Soil



Appendix H-Soil

H-16 H-17

Appendix H-Soil



Appendix H-Soil

H-16 H-17

Appendix H-Soil



Appendix H-Soil

H-18 H-19

Appendix H-Soil



Appendix H-Soil

H-18 H-19

Appendix H-Soil



Appendix H-Soil

H-20 H-21

Appendix H-Soil

Mass Wasting

Slope Stability Analysis – Shallow Transnational Slides (Shallow Rapid 
Slides)

1.  Planar and Convex Slopes 

The analysis considered average present conditions after fire (Burned Condition) and prior to fire (Unburned Condition). The 
results of the analysis - factor of safety (FS) and probability of failure (Pf) - are as follows:  

Table H-1. Slope Stability of Planar and Convex 
Slopes

Slope (%)

Unburned Condition
(forested)

Burned Condition
(denuded)

FS Pf (%) FS Pf (%)
65 – 70 1.25 0 1.26 0

70 - 75 1.18 0.1 1.20 0.1

75 – 80 1.13 7 1.08 20

80 – 85 1.08 24 1.03 42

85 – 90 1.03 42 0.99 60

2.  Concave and Draw Slopes 

The analysis considered average present conditions after fire (Burned Condition) and prior to fire - (Unburned Condition).  
The results of the analysis - factor of safety (FS) and probability of failure (Pf) - are as follows:  

Table H-2. Slope Stability of Concave and Draw 
Slopes

Slope (%)

Unburned Condition
(forested)

Burned Condition
(denuded)

FS Pf (%) FS Pf (%)
50 – 55 1.29 0 1.18 0.7
55 – 60 1.19 0.2 1.09 10

60 – 65 1.11 5.5 1.01 41

65 – 70 1.04 26 0.95 80

70 – 75 0.98 60 0.90 97

Notes:

• The above analyses consider average conditions of the topography and geomorphology. Micro-site conditions (i.e., 
spring areas, wetlands, areas with internal piping, talus areas, shallow and exposed bedrock areas, etc.) may exist that 
could differ from these averages.  

• Factor of Safety (FS) is the ratio between resisting and driving forces acting on a solid body. The Probability of Failure 
(Pf) is the relative frequency of factors of safety less than one.

• Slopes over 90 percent may in fact have higher factors of safety (be safer) than indicated above. The depth of soil is less 
than assumed in the analyses and bedrock outcrops are frequently encountered.
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• High ground water conditions (a major storm event) were assumed in the analyses.

• The determination about acceptable risk related to harvesting steep slopes should be made based on consideration of 
probability of failure (Pf) and consequences of such event occurring. Unacceptable consequences for this project would 
be initiation of debris torrent, deposition of landslide material onto adjacent private land, and deposition of land slide 
material into perennial streams. For the substantial, adverse consequences situations, harvesting of trees on slopes with 
probability of failure (Pf) greater than 20 percent should not be permitted without more detailed, site-specific analysis, 
i.e., convex and planar slopes over 85 percent, and concave slopes greater than 75 percent. For low consequence slopes, 
an acceptable probability of failure may be as high as 33 percent, or 1 in 3.

The above analysis indicates the following:

1. Planar and convex slopes can be harvested with minimum risk of triggering landslides. 

2. Concave slopes (draws, hollows) have higher, but acceptable risk of slope instabilities.

3. Depending on the level of acceptable risk, areas that exceed these thresholds should not be harvested. In draws, the risk 
of mass wasting will exceed 10 percent for slopes steeper than 75 percent.

4. When areas are found during field preparations of the units for harvest where obvious instabilities exist and the 
consequences of failure are high, these micro-sites should be excluded from harvesting.

Debris Torrent Analysis – Mass Movement in Steep Stream Channels
The analysis is based on an analytical method outlined in …. (Ref.)  It takes into account the size of streambed material, 
stream gradient, and quantity of flow within the channels. The analysis considers pre-fire, and short-term and long-term post-
fire changes in stream flows. Three states of the channel are contemplated: stable streambed, transport of surface streambed 
material, and torrent (massive movement of the entire stream bed strata). 

Table H-3. Mass Movement in Stream Channels, Pre- and 
Post-Fire
Channel 
Gradient

Pre-fire 
Condition

Post-fire Condition 
(< 5 years)

Post-fire Condition 
(> 5 years)

10% stable transport stable

20% stable transport transport

30% stable/transport transport/torrent transport

40% transport torrent transport

Notes:

• The above analyses consider average conditions of the topography and geomorphology. Micro-site conditions may exist 
that could differ from these averages.

• Assumptions made in the above analysis: average substrate material size, D50 is 3”, post-fire channel flow increases are 
approximately 150 percent.

Slope Stability Analysis – Road Fill Failures
The analysis considered average conditions of a road stream crossing placed on varying stream gradient. The results of the 
analysis - fill height, fill volume, and factor of safety (FS) - are as follows:  
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Table H-4. Conditions of Road Stream 
Crossings

Slope 
(%)

Fill Height 
(ft)

Fill Volume 
(yd³)

Factor of 
Safety (FS)

10 5 150 1.67

20 8 300 1.42

30 9 450 1.21

40 11 700 1.12

50 13 1,000 0.99

Notes:

• The above analyses consider average conditions of the topography and geomorphology. Micro-site conditions (fill 
material, condition of drainage structure) may exist that could differ from these averages. 

• Factor of Safety (FS) is the ratio between resisting and driving forces acting on a solid body. A FS greater than 1.2 is 
considered safe for a non-critical road structure. The probability of failure is less than 10 percent. A Factor of Safety less 
than 1.1 is unacceptable. The probability of failure is high (25 percent or greater).



Appendix H-Soil

H-22 I-1

Appendix I-Hydrology

Appendix I
Hydrology



Appendix I-Hydrology

I-2 I-3

Appendix I-Hydrology



Appendix I-Hydrology

I-2 I-3

Appendix I-Hydrology

Water Quality Restoration Plan (WQRP)
A Water Quality Restoration Plan (WQRP) will be developed for the Elk Creek Watershed and will be included in the 
Timbered Rock Fire Salvage and Elk Creek Watershed Restoration Final EIS. The following is an outline of what the WQRP 
will include. 

This plan covers the federal land within the Elk Creek Watershed, Hydrologic Unit Code 1710030705.  The watershed is 
approximately 85,000 acres in size.  

The ownership pattern in the lower 2/3 of this watershed is commonly referred to as “checkerboard ownership”. The upper 
1/3 is federal land managed by the US Forest Service (Rogue River National Forest). “Checkerboard ownership” essentially 
means every other section is owned or managed by a different entity. In this watershed, the alternating ownership consists 
of the Bureau of Land Management and corporate timberland. The remainder of ownership consists of small individual 
holdings, Army Corps of Engineers on the mainstem of Elk Creek, and a very small amount of land managed by the State of 
Oregon. The following table shows ownership in the watershed by acres and percent.

Table I-1. Land Ownership in the Elk Creek Watershed
Ownership Area (acres) Ownership Percent

National Forest 23,868 27.94

BLM 27,044 31.66

Private Timberland 26,919 31.51

Individual Private 4,731 5.54

USACE 2,618 3.06

State of Oregon 238 0.28

The watershed ranges in elevation from 1450 feet near the mouth at Rogue River to 5,800 feet at the basin divide in the 
northeast corner of the watershed.  Average annual precipitation for the watershed is 44 inches. Over 70 percent of the 
precipitation falls between November and March and throughout most of the basin it falls as rain.

Ch. 1: Condition Assessment and Problem Description

Beneficial Uses Affected: Beneficial uses identified by DEQ for streams in the Elk Creek Watershed are public and domestic 
water supply, irrigation, industrial water supply, livestock watering, resident fish and aquatic life, fishing, wildlife, water 
contact recreation, and hydro power.  

Ch. 2: Goals and Objectives

All recovery goals and plans are strongly linked to the philosophy of maintaining those components of the ecosystem that are 
currently functioning (protective management) and improving those sites that show the greatest potential in the shortest time 
frame (restorative management).  This philosophy maximizes recovery while minimizing expensive, extensive, and risky 
restoration treatments.

The goal for this watershed is to meet water quality standards by implementing appropriate management.  These practices, as 
displayed in the Medford District Resource Management Plan (RMP)and the Northwest Forest Plan (NFP), will provide for 
recovery of the streams to the desired conditions as identified for the Rogue River Basin under Oregon Administrative Rules 
(OAR) 340-41-362, “Rogue River Basin Designated Beneficial Uses”.  Paramount to recovery is adherence to the Standards 
and Guidelines of the NFP to meet the Aquatic Conservation Strategy.  This includes protection and culture of riparian areas 
as reserves and could include some silvicultural work to reach vegetative potential most rapidly.  Placement of large trees in 
streams to improve aquatic habitat may be beneficial where there exists favorable channel and riparian conditions. 

Specifically, the goals for this watershed are:

1) Manage the areas within one to two tree-heights of all streams to benefit the riparian areas including the aquatic 
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habitat.  For this watershed, the riparian reserves will be between 156 and 312 feet on each side of the streams. 
(Protective)

2) Reduce stream temperatures on the listed streams to their natural potential within their natural range of variability. 
(Protective)

3) Maintain the riparian areas across the watershed so that every stream whether listed or not is at its lowest potential 
temperature. (Protective)

4) Maintain riparian reserves across the watershed so that every stream will have a sufficient supply of large wood for 
channel maintenance into the future. (Protective)

5) Improve aquatic habitat through placement of large wood in channels and recovery of riparian vegetation on 
streambanks. Vegetation will recover by regrowth (passive restoration) and local riparian silviculture work. 
(Restorative)

Some specific projects planned within the watershed are: (list of site-specific projects)

Ch. 3: Proposed Management Measures

Ch. 4: Timeline for Implementation

Ch. 5: Identification of Responsible Participants

Ch. 6: Reasonable Assurance of Implementation

Ch. 7: Monitoring and Evaluation

Ch. 8: Public Involvement

Ch. 9: Maintenance of Effort Over Time

Ch. 10: Discussion of Cost and Funding

Ch. 11: Citation to Legal Authority

Hydrologic Recovery   

The removal of vegetation reduces interception which allows more precipitation to reach the soil surface and infiltrate or 
become runoff.  The increased runoff and available soil moisture can increase peak flows.  Large openings due to vegetation 
removal within the transient snow zone (TSZ) can produce an increase in snowpack accumulation.  This additional snowpack 
can quickly melt during a rain on snow (ROS) event and may result in extremely high streamflows.  Once vegetation is 
removed, it is considered to be hydrologically immature until new vegetation obtains the same crown closure as the previous 
stand.  Douglas-fir and white fir stands are generally considered to be 100 percent hydrologically recovered at 70 percent 
crown closure and Pine stands are fully recovered at about 40 percent.  These canopy closure percentages reflect reference 
conditions when natural disturbances were more frequent.  The range of natural variability includes canopy closure that 
would be greater and less than full hydrologic recovery.

The hydrologic recovery data was calculated by applying recovery factors to the vegetation information derived from the 
Western Oregon Digital Image Processing (WODIP) satellite imagery data.  The satellite imagery data is only available in 
10 percent increments, starting at 5 percent, so full recovery was taken at 75 percent rather than 70 percent.  The satellite 
data does not have the capability of distinguishing between tree series so pine stands had to be treated the same as Douglas-
fir.  Therefore, the percent hydrologic recovery calculated is a conservative estimate.  Areas classified as water, rock, and 
grassland/shrubland are considered fully recovered for this analysis.  Urban/agricultural areas are 0 percent recovered (See 
Table I-2)  
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Table I-2. Hydrologic Recovery

Subwatershed Pre-fire
Post-fire 

estimates
Sugarpine 82.7 72.7

Sugarpine TSZ 81.6 71.6

West Branch Elk 77.7 67.7

West Branch Elk TSZ 81.8 71.8

Flat Creek 76.1 66.1

Flat Creek TSZ 83.6 73.6

Button 73.5 73.5

Bitter Lick 84.1 84.1

Assume 10% change from mid- and late seral stage to early seral stage based on numbers calculated from BLM-administered 
lands.

Table I-3. Amount Burned in Transient Snow Zones

TSZ

Burn Severity

TotalHigh Moderate Low
Very Low/
Unburned Unburned

Percent Acres Percent Acres Percent Acres Percent Acres Percent Acres Percent Acres

Flat Creek  7% 163 33% 727 31% 676 25% 558 4% 83 21% 2207
West Branch 
Elk  0.5% 11 5% 100 9% 182 11% 221 73% 1,420 18% 1933
Sugarpine 
Creek  1.5% 94 8% 529 6% 399 14% 889 70% 4,550 61% 6460

Total Transient Snow Zone Acres 10,600
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Table I-4. Miles of Road Work by Subwatershed

Subwatershed
Full

Decommission
Partial 

Decommission Improve
Improve/

Gate Renovate
Renovate/

Gate
Elk Creek/Flat Creek
Alt. B, C, D, G 9.8 1.4 11.2 1.0 16.6 8.1

Alt. E 10.5 2.0 11.2 1.0 20.0 8.3

Alt. F 7.3 1.3 10.9 1.0 16.2 8.1

West Branch Elk Creek
Alt. B, C, D, G 15.7 0.2 2.4 0.0 20.1 0.7

Alt. E 18.5 2.4 5.4 1.4 36.5 2.6

Alt. F 4.1 0.2 2.0 0.0 13.3 0.7

Sugarpine Creek
Alt. B, C, D 7.1 0.9 9.9 0.0 6.6 0.5

Alt. E 7.5 0.9 9.9 0.0 9.9 0.5

Alt. F 6.4 0.9 9.9 0.0 6.4 0.5

Alt. G 6.4 0.9 9.9 0.0 6.4 0.5

Button Creek
Alt. C, D, G 0.0 0.0 0.0 0.0 0.0 0.0

Alt. B, F 0.0 0.0 0.0 0.0 0.0 0.0

Alt. E 0.4 0.0 0.0 0.0 5.1 1.8

Bitter Lick Creek
Alt. C, D, G 0.0 0.0 0.0 0.0 0.0 0.0

Alt. B, F 0.0 0.0 0.0 0.0 0.0 0.0

Alt. E 0.0 0.0 0.0 0.0 0.4 0.0
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Table I-5. Road Density Pre- and Post-project by Subwatershed
Pre-project

miles/square mile
Post-project

miles/square mile
Flat Creek
Alt. B, C, D, G 5.70 5.2

Alt. E 5.70 5.2

Alt. F 5.70 5.4

West Branch Elk Creek
Alt. B, C, D, G 4.62 4.1

Alt. E 4.62 3.9

Alt. F 4.62 4.5

Sugarpine Creek
Alt. B, C, D, G 4.40 4.1

Alt. E 4.40 4.1

Alt. F 4.40 4.1

Button Creek
Alt. B, C, D, G 5.15 5.15

Alt. E 5.15 5.15

Alt. F 5.15 5.15

Bitter Lick Creek
Alt. B, C, D, G 3.7 3.7

Alt. E 3.7 3.7

Alt. F 3.7 3.7
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Table J-1. Returns of Wild Adult Anadromous Salmonids 
to the Elk Creek Trap

Year
Chinook 
Salmon

Coho 
Salmon Steelhead

1992-93 29 40 112

1993-94 2 76 105

1994-95 8 232 201

1995-96 57 349 283

1996-97 34 319 493

1997-98 22 982 224

1998-99 12 404 351

1999-00 9 288 265

2000-01 26 698 572

2001-02 9 1378 715

NOTE: 2001-02 totals are preliminary
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Figure K-1. Relationship of Snag Classes to Log Classes
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Special Status Plants

Special Status Plant Categories

Threatened, Endangered, and Proposed plants (FT, FE, and FP) 

Plant species formally listed by the US Fish and Wildlife Service (USFWS) protected under the Endangered Species Act. It is 
the policy of the BLM to conserve listed species and the ecosystems on which they depend (BLM Manual 6840.02).  To date, 
T&E species include only vascular plants. 

State Threatened, Endangered, or Proposed (STO, SEO, SPO)

Plant species listed by the State of Oregon. BLM policy is to manage for the conservation of those species and to comply 
with state laws protecting them to the extent they are consistent with the Federal Land Policy and Management Act (43 
U.S.C. 1701 et seq., BLM Manual 6840.06). 

Bureau Sensitive (BSO)

Plants that could easily become endangered or extinct within the State. BLM policy requires that any Bureau action will not 
contribute to the need to list any of these species (BLM Manual 6840). The Sensitive Species list, which includes vascular 
plants, lichens, and bryophytes, is tiered to State fish/wildlife/botanical agencies’ and Oregon Natural Heritage Program 
(ONHP) designations.

Bureau Assessment (BAO)

Plants not presently eligible for official federal or state status, but of concern in Oregon and Washington and, at a minimum, 
may need protection or mitigation from BLM activities (BLM Manual 6840). These vascular plants, lichens, and bryophytes 
are also tracked by the ONHP.

Bureau Tracking (BTO)

Plant species for which the BLM wishes to collect data in order to enable an early warning for species that may become 
of concern in the future, species for which more information is needed to determine their status, or species that no longer 
need active management. Protection and mitigation of these vascular plants, lichens, and bryophytes is discretionary (BLM 
Manual 6840).

Medford Watch (MW)

This is a unique category to the Medford District BLM. It includes vascular plants, lichens, and bryophytes that have no 
official designation, but for which the BLM wishes to track and collect data.  Protection of these species is discretionary by 
the line officer.

Survey and Manage (S&M)

Species managed under the Northwest Forest Plan that fall into six categories based on characteristics of rarity, 
uncommonness, and practicality of pre-disturbance surveys (Table L-1).
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Table L-1. Survey and Manage Categories

Relative Rarity
Pre-Disturbance

Surveys Practical
Pre-Disturbance

Surveys Not Practical Status Undetermined
Rare Category A

• Manage all known sites
• Pre-disturbance surveys
• Strategic surveys

Category B
• Manage all known sites
• N/A 

• Strategic Surveys

Category E
• Manage all known sites
• N/A
• Strategic surveys

Uncommon Category C
• Manage high-priority sites
• Pre-disturbance surveys
• Strategic surveys

Category D
• Manage high-priority sites
• N/A
• Strategic surveys

Category F
• N/A
• N/A
• Strategic surveys

Table L-2. Special Status Plants in the Elk Creek Watershed
Scientific Name Common Name Lifeform Status

Cimicifuga elata tall bugbane vascular Bureau Sensitive

Cortinarius olympianus fungi S&M B

Cypripedium fasciculatum clustered ladyslipper vascular Bureau Sensitive, S&M C

Cypripedium montanum mountain ladyslipper vascular Bureau Tracking, S&M C

Iliamna latibracteata California’s wild hollyhock vascular Bureau Assessment

Lewisia cotyledon var howellii Howell’s lewisia vascular Bureau Tracking

Ramaria rubripermanens fungi S&M D

Sedum spathulifolium ssp purdyi Purdy’s stonecrop vascular Bureau Tracking

Sulcaria badia grooved horsehair lichen lichen Bureau Sensitive

Tremiscus helvelloides fungi S&M D

Tripterocladium leucocladulum tripterocladium moss bryophyte Bureau Assessment
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Table L-3. Special Status Plants Known or Suspected to Occur in the Elk Creek 
Watershed

Scientific Name Status
Known/

Suspected Habitat
Vascular Plants 
Cimicifuga elata
Tall bugbane

BSO Known Openings in mature conifer stands, clearcuts, 4300'-5400' 
elevation. 

Cypripedium fasciculatum
Clustered ladyslipper

BSO, 
SM C

Known Variety of habitats. Moist to dry mixed evergreen forests, 
with heavy duff and filtered sunlight. May be tied to 
disturbance, 1000'-3500' elevation.

Cypripedium montanum
Mountain ladyslipper

BTO, 
SM C

Known Mixed conifer and mixed evergreen/oak woodlands, north 
aspect, 60-80% canopy, 2500'-4000' elevation.

Iliamna latibracteata
California’s wild hollyhock

BAO Known Moist, often shaded places, creek banks, disturbed areas, 
1500'-6000' elevation.

Isopyrum stipitatum
Siskiyou false rue anemone

BAO Suspected Chaparral slopes and foothills woodlands, 1800'-4200' 
elevation.

Lewisia cotyledon var howellii
Howell’s lewisia

BTO Known Rock outcrops, full sun or partial shade, 2000'-4000' 
elevation.

Microseris laciniata ssp detlingii
Detling’s silverpuffs

BSO Suspected Chaparral, grassy openings among oaks, shallow, clay soils, 
<6000' elevation. 

Pellaea andromedifolia
Coffee cliffbrake

BAO Suspected  Rocky or dry areas, 90'-5400' elevation.

Perideridia howellii
Howell’s yampah

BTO Suspected Meadows, moist slopes, along streambanks, 900'-4500' 
elevation.

Ribes inerme var klamathense
Klamath gooseberry

BTO Suspected Conifer forest edges, meadow edges, streamsides, 3600'-
9900' elevation.

Romanzoffia thompsonii
Thompson’s romanzoffia

BSO Suspected Rocky, moist seeps, usually on warm, south-facing slopes.

Scribneria bolanderi
Scribner’s grass

BTO Suspected Rocky scablands in chaparral or oak woodlands, 1500'-
7500' elevation.

Sedum spathulifolium ssp purdyi
Purdy’s stonecrop

BTO Known Grows in thin mats of moss and soil or in gravel on rocky 
slopes and cliffs of granite or slate, 150'-7500' elevation.

Lichens 
Leptogium rivale SM E Suspected On rocks in small perennial streams in conifer forests.

Pannaria saubinetti SM F Suspected Rocks or trees, moist or wet forests, in deep shade to 
somewhat open sites.

Ramalina thrausta A Suspected On hardwoods, conifers or shrubs in open Oregon white 
oak/Douglas fir/poison oak plant association, sometimes 
with riparian influence, but dry habitats in the Butte Falls 
Resource Area.

Sulcaria badia BSO Suspected Hardwoods in well-lit to partially shaded situations in low 
elevations.

Bryophytes
Crumia latifolia BAO Suspected Wet rocks or cliff faces, usually calcareous.

Fabronia pusilla MW Suspected Rock or bark, lowlands, 7100' elevation.

Funaria muhlenbergii BAO Suspected Dry exposed soil, among rocks or on cliff ledges in open 
areas free from other vegetation, chaparral rocky scabland 
in Butte Falls Resource Area, low elevations.

Hedwigia detonsa MW Suspected Dry, usually acidic rocks, river canyons, open forested 
lands (endemic to CA).
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Hedwigia stellata BTO Suspected Dry, usually acidic rocks, grasslands, savannas.

Tortula subulata BTO Suspected Soil, especially on upturned root wads, disturbed sites.

Tripterocladium leucocladulum BAO Suspected Shaded to exposed rocks, cliffs and hardwood bark, low 
elevation. 

Fungi
Cortinarius olympianus SM B Known Old growth conifer forests, soil and duff.

Ramaria rubripermanens SM D Known Soil and duff.

Tremiscus helvelloides SM B Known Soil over decaying wood under conifers.

Table L-4. Special Status Plants in the Elk Creek WA and the South Cascades LSRA 
not Suspected in the Elk Creek Watershed

Species Status Reason Deleted from Suspected List
Allotropa virgata No longer has special status.

Asplenium septentrionale
Northern spleenwort

BAO
ONHP 2

No habitat - occurs on granitic rock at high elevations (7500'-
10,050').

Boschniakia strobilacea No longer has special status.

Collomia mazama ONHP 1 Not known to occur in Medford District.

Corallorhiza maculata No longer has special status.

Corallorhiza mertensiana No longer has special status.

Cupressus bakeri
Baker cypress

BAO Located in Lost Creek Watershed; only one site in Medford 
District.

Eburophyton austinae No longer has special status.

Frasera umpquensis
Clustered green gentian

BSO Not known in the Butte Falls Resource Area; habitat is in mid 
to high elevations in true fir or mixed conifer forests. 

Hemitomes congestum No longer has special status.

Lewisia cotyledon var cotyledon
Lewisia

No longer has special status.

Mimulus pulsiferae
Pulsifer’s monkey flower

No longer has special status.

Mimulus pygmaeus
Pygmy monkeyflower

No longer has special status.

Monotropa uniflora No longer has special status.

Pityopis californica No longer has special status.

Pleuriscospora fimbriolata No longer has special status.

Pterospora andromedea No longer has special status.

Polystichum californicum
California swordfern

No longer has special status. 

Rosa spithamea var spithamea
Ground rose

No longer has special status.

Sarcodes sanguinea No longer has special status.

Sedum radiatum var depauperatum No longer has special status.

NOTE: ONHP=Oregon Natural Heritage Program List

Table L-3. Special Status Plants Known or Suspected to Occur in the Elk Creek 
Watershed

Scientific Name Status
Known/

Suspected Habitat
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Pre-Fire Surveys
Few surveys for Special Status or Survey and Manage plant species have been conducted in the Elk Creek Watershed. Most 
surveys targeted vascular plants only in silviculture units (brushing and pre-commercial thin). A few surveys have also 
been conducted for special projects, including timber sales (1990) before the LSR designation, surveys focused on locating 
specific fungi genera (2001), surveys for Cypripedium fasciculatum in old growth habitat (2000), grazing allotment project 
surveys (1993), and surveys for fuels reduction (1998). Except for the purposive fungi surveys in 2001, no non-vascular plant 
or fungi surveys have been conducted in the Elk Creek Watershed on BLM-administered land, although habitat exists for 
several S&M and Special Status species.

Special Status Plants within the Timbered Rock Fire Perimeter

Between 1990 and 2002, a total of 1,361 acres were surveyed for vascular plants and 15 acres were surveyed for fungi within 
the Timbered Rock Fire perimeter. Three sites of three species were discovered during those surveys. 

Vascular Plants 
Cimicifuga elata (tall bugbane), Bureau Sensitive – One site was discovered by a Forest Service botanist during surveys 
prior to power-line maintenance. The population is located on a north-facing slope in moist mature forest on Umpqua 
National Forest Service and Roseburg BLM land, outside the Elk Creek Watershed. Only a small portion of the eastern edge 
of the population was affected by fire suppression efforts. A few plants were impacted by construction of a staging area 
and firelines, but most of the population was undisturbed. Many plants were observed intact after the fire was controlled. 
Cimicifuga elata is a long-lived perennial whose range extends from southern British Columbia to Jackson County, Oregon. 
Eighty-five sites have been found in the Medford District; one in the Butte Falls Resource Area. Following a Conservation 
Strategy signed in 1996 and monitoring studies conducted throughout Oregon in the 1990s, the species was assessed as stable 
across its range and has been found to respond favorably to disturbance and canopy removal (Kaye 2000, 21).

Cypripedium montanum (mountain lady slipper), Bureau Tracking and S&M C – One site was discovered in 2001on a 
ridge-line in an early seral conifer forest with residual 150-year old overstory trees. The area burned at low severity, although 
a plantation next to it burned at high severity. The site would be revisited in 2003 to determine the effects of the fire on 
the population. Cypripedium montanum is a rhizomatous orchid that has a symbiotic relationship with a soil fungus. It is 
distributed throughout western North America, but most populations contain less than 10 plants. Typical habitat is in mixed 
conifer or mixed evergreen/oak woodland plant communities with 60-80 percent canopy closure. The role and effects of fire 
on the species is unknown (USDA and USDI 1998, 1-2). There are 149 known sites in the Medford District and 57 known 
sites in the Butte Falls Resource Area. 

Sedum spathulifolium ssp purdyi (Purdy’s stonecrop), Bureau Tracking – One site is known within the Timbered Rock 
Fire perimeter on a rock outcrop in an early seral conifer forest with residual 150 year old overstory trees. The site burned 
at low severity. The effects of the fire on this population are unknown, but the site would be revisited in 2003 to assess its 
status. This sedum is known from the Klamath Mountains in southern Oregon and northern California and the Feather River 
drainage in the Sierra Nevada Mountains. It is usually found in shade to partial shade on rocky slopes and cliffs (Hickman 
1993, Knight and Seevers 1992, 188). Nineteen sites are known in the Medford District and one site is documented in the 
Butte Falls Resource Area. 

 
Special Status Plants within the Elk Creek Watershed and outside the Fire Area

Between 1990 and 2002, vascular plant surveys were conducted on 1,331 acres, lichen and bryophyte surveys on 160 acres, 
and fungi surveys on 123 acres within the Elk Creek Watershed but outside the fire perimeter. Fifteen sites of eight species 
were discovered during those surveys or during incidental sightings. A description of the effect of fire on these species is 
included, if information is available, even though sites of these species were not known within the fire area before the fire. It 
is likely they occur within the fire perimeter and may have been impacted during the fire.

Vascular Plants
 Cypripedium fasciculatum (clustered lady slipper), Bureau Sensitive and S&M C – Six sites of this species have been 
discovered in the Elk Creek Watershed outside the fire perimeter. Cypripedium fasciculatum, like Cypripedium montanum, is 
a perennial orchid with shallow rhizomatous roots and mycorrhizal associations  It occurs in a variety of habitats with a great 
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diversity of soils, elevation, aspect, and plant communities (USDA and USDI 1998, 10). Approximately 530 sites are known 
from the Medford District; 69 of which are in the Butte Falls Resource Area. Although its distribution extends throughout 
the western United States, populations are widely scattered and disjunct with generally few plants per population. The 
Medford District BLM has by far the highest number of sites within the Northwest Forest Plan area (Washington, Oregon, 
northern California). Studies indicate Cypripedium fasciculatum may survive low to moderate severity fires. Recovery may 
take longer or may not occur after high severity fire that burns the duff layer, damages shallow rhizomes and associated 
mycorrhizal fungi, and removes or kills host trees (USDA and USDI 1998, 7; Applegate 2002, 3).   

Cypripedium montanum (mountain lady slipper), Bureau Tracking and S&M C – Cypripedium montanum is a 
rhizomatous orchid that has a symbiotic relationship with a soil fungus. It is distributed throughout western North America, 
but most populations contain less than 10 plants. Typical habitat is in mixed conifer or mixed evergreen/oak woodland plant 
communities with 60-80 percent canopy closure. The role and effects of fire on the species is unknown (USDA and USDI 
1998, 1-2). In addition to the one site located within the fire perimeter, two additional sites have been discovered in the 
watershed.

Iliamna latibracteata (globe mallow), Bureau Assessment – Two sites of this species are known in the watershed, just west 
of the burned area. The range of Iliamna latibracteata includes Coos, Douglas, Josephine, and Jackson counties in Oregon, 
and Humboldt and Del Norte counties in California. Typical habitat is moist, often shady places (Knight and Seevers 1992, 
100). Thirteen sites have been discovered in the Medford District; ten of which are in the Butte Falls Resource Area. Several 
of the sites in Butte Falls are located in previously harvested areas along old skid roads, in clearcuts, and along road banks. 
It is a species that may require disturbance to create a more open canopy within the forest. While the effects of fire on this 
species are unknown, a study on the closely related Iliamna corei in Virginia concluded that fire stimulates seed germination 
and maintains suitable habitat (Center for Plant Conservation 2003, 1).  

Lichens
Sulcaria badia, Bureau Sensitive – One site of this epiphytic lichen was recently discovered on BLM land within the Elk 
Creek Watershed. Twenty-nine sites have been reported in the Medford District, although not all sites have been verified. 
Two sites have been verified in the Butte Falls Resource Area; one in Sams Valley and one in the Elk Creek Watershed. 
Sulcaria badia is believed to be rare across its range, which extends from western Washington to northwestern California. It 
is also considered at risk because it occurs in lower elevations, particularly in proximity with agricultural lands where it has 
been affected by loss of habitat and could be affected by air pollution in some areas (McCune and Geiser 1997, 281). Typical 
substrate is on the bark or wood of oaks, maples, or apple trees. The response to fire is unknown, although it can be assumed 
that direct flames and smoke from a high intensity fire would negatively impact it. Even if specimens are not burned, heat and 
smoke may also impair its ability to perform photosynthesis. It occurs in the Butte Falls Resource Area in oak woodlands. 
Since these plant communities often burn at moderate to low intensity, it is possible it may be adapted to a frequent fire 
regime.  

Bryophytes
Tripterocladium leucocladulum, Bureau Assessment – One site of this moss was recently discovered on private land during 
surveys for a cooperative project. At least 80 sites are known in the Medford District. Its range is western North America and 
it is found on soil, rock, or trees. It has not been well-studied and the effects of fire on this moss and its recovery mechanisms 
after fire are unknown. Even in low severity burn areas where the fire burned along the ground only, Tripterocladium 
leucocladulum, if present, could have been impacted because it usually occurs on rocks.

Fungi
Cortinarius olympianus, S&M B – This fall-fruiting gilled fungus was discovered in one area in 2001 during surveys in 
the Elk Creek LSR that focused on detecting several genera, including this species. Six sites have been discovered in the 
Medford District; one of which is in the Butte Falls Resource Area. This fungus is endemic to the Pacific Northwest and 
is believed to be associated with old growth habitat. It grows in the soil in an ectomycorrhizal association with the roots of 
various conifers. Fire could harm populations as a result of disturbance to soil, duff, coarse woody debris, or mortality of host 
trees (Castellano and O’Dell 1997, 9-6).
 
Ramaria rubripermanens, S&M D – This coral fungus was discovered on USACE land in 1999 by the Survey and Manage 
Fungi Taxa group from Oregon State University. It is endemic to the Pacific Northwest and is fairly abundant in Oregon, but 
less common in Washington and California. Seventy-four sites are known in the Medford District. It fruits in both spring and 
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fall in humus or soil and is ectomycorrhizal with various conifer species. The impacts of fire to the species depends on the 
severity of burn and damage to host trees, soil, and duff layers.   

Tremiscus helvelloides (aka. Phlogiotis helvelloides), S&M D – One site of this jelly fungus was discovered in the Elk 
Creek Watershed during fungi surveys in 2001. Forty-one sites have been documented in the Medford District. This species 
is widely distributed, but uncommon where it occurs. It grows in forest stands in duff or humus and is ectomycorrhizal with 
conifer roots. As with the other fungi, impacts of fire to the species depends on burn severity and damage to host trees, soil, 
and duff layers.
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11/07/02
TIMBERED ROCK FIRE, 

Medford District BLM and Rogue River National Forest
August 2002

Emergency Stabilization and Rehabilitation (ESR) and  
Burned Area Emergency Rehabilitation (BAER)
Burn Severity Mapping

Methods and Definitions
Annette Parsons

USFS RSAC/BAER Soil Scientist/GIS Analyst/Burn Severity Mapper

Mapping Methods:
The Timbered Rock fire occurred primarily on Medford District BLM Lands during August 2002 and totaled approximately 
27,000 acres. Burn severity for the Timbered Rock fire was mapped with the aid of Landsat 7 satellite imagery (30 meter 
multi-spectral) acquired August 7, 2002. 

BAER support staff at the USDA Forest Service Remote Sensing Applications Center (RSAC) in Salt Lake City procured the 
imagery from USGS EROS Data Center in Sioux Falls, SD (Landsat). RSAC staff then processed the imagery in Salt Lake 
City before delivering it to the BAER team in Grants Pass, Oregon, via ftp. This pre-processing included several steps:

1. The images were imported to ERDAS Imagine and georeferenced to UTM Zone 10, NAD27 for use with Rogue River 
National Forest and Medford BLM spatial datasets (GIS).

2. A band ratio was created from both images using the mid-infrared and near-infrared channels, since these have been 
shown to be sensitive to post-fire conditions.

3. The band ratios were classified and interpreted by RSAC staff. The resulting classifications were grouped into four burn 
severity classes: Unburned-Very Low, Low, Moderate, and High.

4. Next, a spatial overlay of pre-fire vegetation was used to adjust the classes to account for likely pre-fire fuel conditions.

An aerial reconnaissance via helicopter was conducted, and was followed by ground visits to validate the preliminary map. 
Adjustments were made based on aerial and ground observations.

Table M-1. Acres and Percent by Burn 
Severity Class

Burn Severity Acres Percent
High 2,798 10.3

Moderate 7,859 29.0

Low 8,477 31.3

Very Low/Unburned 7,927 29.3

 27,061 100.0

Burn Severity Class Definitions:
The Interagency Emergency Stabilization and Rehabilitation Manual set forth guidelines for mapping and identifying classes 
of burn severity. The Forest Service BAER website (http://fsweb.gstc.fs.fed.us/baer) contains a link to this manual, as well 
as documents, lesson plans, and presentations explaining burn severity classes and mapping techniques. These guidelines 
are followed, but each fire and each ecosystem has its own unique qualities that make a “one-size fits all” absolute definition 
impossible, and burn severity class definitions may vary slightly. For this reason, the following paragraphs describe the burn 
severity classes as they occur in the Timbered Rock fire area.  It is important to recognize that the definitions of burn severity 
for BAER/ESR assessments are tied to changes in soil hydrologic function (infiltration, erosion hazard) and ecosystem 
impacts (revegetation potential, changes in vegetation community composition), and are NOT a direct reflection of vegetation 
mortality. Black stems where green trees once grew do not necessarily indicate high burn severity if the density of pre-fire 
fuels was not enough to lead to high heat and long residence times, both of which are generally necessary for high burn 

http://fsweb.gstc.fs.fed.us/baer
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severity. If timber stands were sparse, burn severity is most likely low or moderate. Even many shrub stands do not result in 
high burn severity since shrubs tend to be flashy fuels that burn quickly and have thin litter layers, thus short fire residence 
time.

Local landscape level differences in burn severity occurred in the burned area due to differences in soils, as well as vegetation 
type and density throughout the burned area. Another important factor was changing weather conditions during the period of 
burning. 

 Burn severity tends to be moderate or even low in those areas where soils are extremely rocky and pre-fire fuels were simply 
not heavy enough to support a severe fire for any length of time, such as grassland or light shrub stands. High burn severity 
tended to occur where there were denser stands of mixed conifer with thicker litter and duff layers. These generally occur in 
the Timbered Rock fire area on northerly slopes with deeper soils, and especially in the lower reaches of Flat Creek. Past fires 
from 1987 and other years burned in the area, and these former burns tended to result in low or moderate burn severity. 

Based on field observations, aerial reconnaissance, and post-fire satellite imagery, the burn severity classes for the Timbered 
Rock fire can be generally described in the following paragraphs. Note:  there are small unmapped inclusions of other burn 
severity classes in any given polygon, but the polygon should predominantly exhibit characteristics as described for its burn 
class. Minimum polygon size is approximately 5 acres.

Burn Severity Classes

Very Low/Unburned 
These areas are a mosaic of unburned areas and very low severity ground fire. In these areas where pre-fire vegetation 
is forest or shrub, consumption of ground cover (litter and duff) and vegetation mortality is minimal. Overstory canopy 
remains vigorous and green. Mortality of trees and shrubs is slight. This includes large contiguous areas of rock outcrop or 
bare soils. Approximately 29% of burned area is Unburned-Very Low severity mosaic.

Low
Low burn severity is the dominant burn severity class in the Timbered Rock Fire, at approximately 31% of the burned 
area. Low burn severity dominates in areas where pre-fire fuels were sparse or light, such as grasslands, sparse trees or 
shrubs with thin litter and duff layers, and includes areas where smaller but common areas of rock outcrop or bare soil 
occur and contribute to the sparse nature of the vegetation. The fire probably spread rapidly but residence time was short 
due to paucity of ground and surface fuels. Amount of soil cover is not significantly reduced from pre-fire amount. Ample 
recognizable char is still evident in ash and char layers, as well as ample intact litter and duff, except in areas where none 
existed prior to the fire. Soil structure is not altered, fine and very fine roots still exist in surface soil, and surface 1mm or 
so of soil may or may not be weakly water repellant in places. Vegetation is lightly scorched, large trees are mostly not 
killed, and very small diameter fuels have been consumed. Forbs may be consumed or charred, but regrowth of vegetation 
will not be significantly inhibited. In most areas grass, forbs, and shrubs are already sprouting. Overall, adverse impacts to 
ecosystem and soil hydrologic function are slight to none. Ecosystems most likely benefited from the fire effects - thinning 
of fuels, release of nutrients, stimulation of fire-dependent vegetation species, creation of additional edge habitat and 
openings, and many other positive ecosystem benefits from low severity fire. Tree mortality may occur, but is slight. 

Low severity can also occur in more densely forested areas if fire behavior was not extreme, such as night burns in 
forested areas, or areas at higher elevations where fire behavior conditions (wind, humidity) were not conducive to extreme 
behavior. 

Post-fire runoff and erosion from areas of low burn severity are not expected to significantly increase over pre-fire rates. 

Moderate
Moderate burn severity comprises about 29% of the Timbered Rock Fire. Moderate burn severity dominates in areas of 
moderately dense to dense shrub communities, in plantations, and in areas where hardwood or conifer tree species were 
moderately dense to dense, but brown needles remain on trees. In the case of shrub communities and plantations, the lack 
of thick pre-fire litter and duff layers resulted in rapid spread but relatively short residence time of fire. Shrub canopy may 
be all or partly consumed, shrub skeletons and root crowns remain, there is some identifiable char and litter beneath a thin 
ash layer, soil structure is intact, fine and very fine roots remain. Plantations may exhibit up to 100% mortality. The top 
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1mm or more of soil may or may not be water repellant in spots. 

In areas where pre-fire vegetation consisted of hardwood or conifer trees, brown needles or leaves remain on trees, some 
identifiable char and litter may be present beneath the ash layer but much of the litter has been consumed. Soil structure 
is generally intact, fine and very fine roots remain, and water repellency may be significant or not. Fine fuels close to the 
ground may be all consumed and trees may exhibit 40 to 80 percent mortality or more. The importance of the potential for 
needlecast and leaf litter as brown needles and leaves fall to the forest floor and create natural mulch cannot be overstated.  

Mulch is the single most effective post-fire treatment that can be done in areas of moderate or high burn severity to:   

a) provide soil cover as protection from erosion by wind and water;  

b) moderate surface soil temperature and moisture for seed and sprout regeneration (keeps soil surface cooler and more 
moist than areas lacking mulch), 

c) slowing runoff rates and promoting infiltration, and;  

d) re-introduction of organic matter for re-starting or continuing nutrient cycling vital to long-term soil productivity. 

These areas where natural mulch potential exists are not likely to be treatment candidates, since natural processes will 
already provide the most effective treatment.

Post-fire runoff and erosion rates from forested areas with moderate burn severity will be increased from pre-fire levels. 
The amount of increase relates to the amount of needlecast (mulch) potential, amount of water repellant soils, soil type, 
amount of surface rock, and slope morphology.

Post-fire runoff and erosion rates from shrub ecosystems with moderate burn severity may be significantly increased over 
pre-fire rates, particularly the first storm season. In these areas, first-year runoff rates may approach those to be expected 
from high severity forest areas, but the recovery rate is much faster. By the second season following the fire, runoff and 
erosion from these moderate severity shrub areas will be significantly reduced due to vegetation recovery.

High
High burn severity is the least extensive class in the initial assessment area, at approximately 10%. It occurs in isolated 
small patches, and more extensively in a few watershed areas where pre-fire vegetation consisted of dense conifer or 
hardwood trees. Such areas include lower Flat Creek and along some east-facing slopes above Elk Creek at the southern 
end of the burned area. In these areas, pre-fire forest stands were denser, litter and duff were generally deeper, fire and heat 
residence time were longer, and nearly complete consumption of ground cover has occurred. The ash layer may be 1 to 2 
inches deep. Some, but little recognizable char is evident beneath the ash layer. Soil structural stability may be reduced 
due to more complete consumption of soil organic matter. Fine and very fine roots may have been consumed in the surface 
few centimeters of soil. Water repellency is generally strong at the soil surface, and was observed in some places up to 1 
to 2 inches below the surface. (It is important to note that even in unburned areas, soils may exhibit some water repellant 
characteristics due to the nature of the leaf and needle litter or abundance of fungal mycelia.)   Complete consumption of 
tree crowns has occurred, few to no or leaves needles remain on trees, mortality can be assumed to be close to 100%. 

Runoff and erosion are expected to be significantly increased over pre-fire levels for at least 3 to 5 years. Recovery of 
vegetative cover is expected to be slower in these areas of high burn severity.
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Northern Spotted Owl
Management Chronology and Monitoring History in Elk Creek LSR 224
1972 – Middle Creek (within the burn area) was the first owl site identified on Medford District by graduate student Eric 
Forsman, who expressed concern for the loss of old growth habitat.

January 1975 – The Oregon Wildlife Commission adopted a list of Threatened and Endangered wildlife for Oregon that 
included the spotted owl as Threatened.

January 1978 – The Interagency Spotted Owl Management Plan was completed. It was designed to protect 400 pairs 
statewide; 90 were assigned to Oregon BLM and 14 to the Medford District. The Timbered Rock site was one Spotted Owl 
Management Areas (SOMA) designated to maintain a 1200-acre management area with at least 300 acres in old growth. 
BLM monitored this site and several others opportunistically.

August 1982 – US Fish and Wildlife Service Region 1 completed a status review and included the owl on a Sensitive Species 
list.

1985 - Responding to a recommendation by Oregon Department of Fish and Wildlife (ODFW), the BLM added 55 owl sites 
statewide for protection. BLM personnel complete the first general survey of the watershed and identified several “new” 
sites. Master’s student Kathy Nickell monitored an adult owl at the Miller Mountain site via radiotelemetry (Nickell 1986). 
Impetus for the study was owls here seemed to be nesting in other than stands of unentered old-growth. There were many 
partial-cut stands (of various densities) in older seral timber supported owl reproduction.

1986 – The Oregon State University (OSU) Co-operative Wildlife Research Unit (Frank Wagner) began a density study/
demographic study (Miller Mountain Study) utilizing radiotelemetry that includes the Timbered Rock Fire area. The study 
continued through 1990. The last major timber sales in the watershed (Flat Bottom, Oliver Springs) were sold in 1986 
(logging contracts continued to 1990).

January 1987 – US Fish and Wildlife Service (USFWS) was first petitioned to list the species as endangered.

August 1987 – The lightning-caused Burnt Peak Fire burned east of Elk Creek. Burned volume was sold later that fall in the 
Hot Tatouche sale. No known owl activity centers were located in that fire area.

December 1987 – USFWS announced the decision that listing was not warranted. 

June 1988 – The Ninth Circuit Court granted an injunction against sales in or near owl habitats. 

November 1988 – The judge remanded the suit to USFWS, saying the decision not to list was “arbitrary and capricious.” 

December 1988 – USFWS reopened the status review for the species. 

March 1989 – The District judge granted a preliminary injunction halting old growth timber sales. 

March 1989 – USFWS published a Federal Register Proposed Rule 54(120) (pg 26666-77) to federally list the northern 
spotted owl as Threatened. The BLM added 12 more SOMAs statewide (to the previous 110) for protection.

May 1990 – The Interagency Scientific Committee issued its report (the ISC report), “A conservation strategy for the 
northern spotted owl” (Thomas, et al. 1990, 3), that protected 1,000 acres within a 2.1-mile radius of selected sites and coins 
the term “Habitat Conservation Area.” Habitat Conservation Areas (HCA) proposed maintaining large blocks of habitat 
versus the previous strategy of protecting scattered individual sites. The burn area and Elk Creek Watershed are within a 
proposed HCA.

July 26, 1990 – USFWS published the Final Rule to list the northern spotted owl as a Threatened species (Federal Register 
Vol. 55, No. 123, 26114-26194). OSU began an expanded demographic study, which included the entire Elk Creek 
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Watershed. Repeated protocol surveys were run each year to locate and color band all owls in a density study area. Intensive 
fieldwork continued through 1996. The BLM hired crews of wildlife technicians to survey for owls across the Medford 
District.

January 15, 1992 – The Federal Register published the Final Rule to establish Critical Habitat for the owl (Federal Register 
Vol. 57, No. 10, 1796-1838).

April 1992 – USFWS released a Draft Recovery Plan for the Northern Spotted Owl, which recommended establishing 196 
Designated Conservation Areas (DCA) across the range of the spotted owl. The burn area and Elk Creek Watershed are 
within a DCA, “. . . designed to support a population of 20 or more pairs of owls in habitat conditions that allow successful 
breeding and rearing of young.” (pg IX).

April 1994 – The Northwest Forest Plan Record of Decision (NFP) was issued with Standards and Guides for management of 
owls. The plan established a network of Late-Successional Reserves (LSR) and 100-acre cores for owl sites in Matrix lands 
that had been identified by January 1, 1994.

NFP Introduction page A-3 refers to Critical Habitat “ . . . the combination of, and standards and guidelines for, Late-
Successional Reserves, Managed Late-Successional Areas, Riparian Reserves, and matrix, should allow critical habitat 
to perform the biological function for which it was designated. Any site-specific considerations of critical habitat in the 
matrix are considered minimal, and will be evaluated through watershed analysis and addressed in area-specific plans, 
as appropriate.” “Late-Successional Reserves are identified with an objective to protect and enhance conditions of late-
successional and old-growth forest ecosystems, which serve as habitat for late-successional and old-growth related species 
including the northern spotted owl. Limited stand management is permitted, subject to review by the Regional Ecosystem 
Office” (pg A-4).

June 1995 – The Medford District Record of Decision and Resource Management Plan was published. Management for 
spotted owls is referenced on pages 4, 32, 33, 55, 57, and 195.

1997 – Boise Corporation personnel began monitoring many of the known owl sites in the watershed. BLM biologists 
covered the remaining sites. Due to budget constraints, some sites were monitored opportunistically versus a more rigid 
protocol. Collection of demographic data, and color banding of adults and young continued through the 2002 nesting season.

1999 – A meta-analysis of range-wide status of the owls was published, which included data from a Cascades Study Area just 
east of the Elk Creek area (Franklin, et al. 1999).

2001 – In response to lawsuits, USFWS reanalyzed spotted owl baselin and reiterated the role of LSRs in lieu of a Recovery 
Plan. The report discussed the decreased importance of designated critical habitat areas outside of LSRs.

April to July 2002 – Boise and BLM personnel continued to monitor known sites in the BLM watershed (LSR 224). This 
was the 17th year of banding owls and gathering demographic performance data such as site fidelity (adult turnover), adult 
movements between sites, and production of young. 

July to September 2002 – The Timbered Rock Fire burned 27,000 acres within the Elk Creek Watershed.

2003 – BLM and Boise plan to conduct a complete resurvey of the burn area in April-May-June to determine the survival and 
location of the pre-fire owls. 
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Clarification on Critical Habitat Designation
The following are quotes from the Federal Register notice (43 pages) of the designation of Critical Habitat Units for the 
northern spotted owl. This information is the only guidance statement available from US Fish and Wildlife Service on how 
these lands should be managed and precedes the NW Forest Plan by two years (Federal Register, 50 CFR Part 17, Vol. 57 
No. 10, Wed., January 15, 1992, pages 1796 – 1838).

Page 1796. “Critical habitat is defined ... as the specific areas ... on which are found those physical and biological features (i) 
essential to the conservation of the species, and (ii) that may require special management considerations or protection.”

“... critical habitat serves to preserve options for a species eventual recovery. Critical habitat helps focus conservation 
activities by identifying areas that contain essential habitat features (primary constituent elements) regardless of whether or 
not they are currently occupied by the listed species ...” “Aside from the added protection provided under Section 7, the Act 
does not provide other forms of protection to lands designated as critical habitat.”

Page 1797. “Specific management recommendations for critical habitat are more appropriately addressed in recovery 
plans, management plans, and through section 7 consultation.”  Primary Constituent Elements: “Such physical and 
biological features ... include, but are not limited to, the following: - Space for individual and population growth, and for 
normal behavior; - Food, water, or other nutritional or physiological requirements: - Cover or shelter; - Sites for breeding, 
reproduction, rearing of offspring; and - Habitats that are protected from disturbance or are representative of the historic 
geographical and ecological distributions of a species.”

Page 1803. “The Service’s primary objective in designating critical habitat was to identify existing spotted owl habitat and 
to highlight specific areas where management considerations should be given highest priority to manage habitat.” “... the 
Service relied upon the following principles: - Develop and maintain large contiguous blocks of habitat to support multiple 
reproducing pairs of owls;  - Minimize fragmentation and edge effect to improve habitat quality. - Minimize distance 
to facilitate dispersal among blocks of breeding habitat; and   - Maintain range-wide distribution of habitat to facilitate 
recovery.”

“The definition of ‘suitable habitat’ was generally equivalent to the structure of Douglas-fir stands 80 or more years of age 
(with adjustments for local variation or condition).” “Critical habitat units minimize distance between adjacent units, thereby 
facilitating dispersal and linkage.”

Page 1804. “Since critical habitat designation is not a management plan, there was not a limitation on the size of the 
area added to any HCA ... Primary consideration was given to existing suitable habitat and known pairs of spotted owls, 
particularly where the Service felt that additional protection should be considered and would enhance the existing HCA.”

Page 1805. “Although the designation of critical habitat emphasizes the importance of maintaining suitable habitat for all 
four constituent habitat elements, nesting and roosting habitat should be emphasized to improve opportunities for successful 
linkage.” “Not all suitable nesting and roosting habitat was included in critical habitat.”

Page 1806. “The emphasis for future management will be on maintaining or developing habitat that has the characteristics 
of suitable nesting and roosting habitat and to avoid or reduce the adverse effects of current management practices.” “The 
Service analyzed the economic effects of the ... proposal to designate critical habitat.”

Page 1809. “The revised proposed rule for the designation of critical habitat ... published on August 13 1991 ... encompassed 
a total of approximately 8.2 million acres.” “As a result of the exclusion process, the Service is designating approximately 1.4 
million acres less ...” “The final rule ... encompassing a total of nearly 6.9 million acres ... 62 percent of the total originally 
identified in the May 6 proposal.” 1.2 million acres of Bureau land.

Page 1801. “State, private, tribal, and other non-Federal lands are not designated as critical habitat even if they are physically 
situated within the boundaries of critical habitat units.”

Page 1822. “Section 7 prohibitions against the destruction or adverse modification of critical habitat apply to actions that 
would impair survival and recovery of the listed species, thus providing a regulatory means of ensuring that Federal actions 
within critical habitat are considered in relation to the goals and recommendations of a recovery plan. As a result of the link 
between critical habitat and recovery, the prohibition against destruction or adverse modification of the critical habitat should 
provide for the protection of the critical habitat’s ability to contribute fully to the species’ recovery.”
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Table N-1. Site Monitoring History for Spotted Owl Sites – 
5 Year Occupancy and Productivity
Master
Site # Site Name 1998 1999 2000 2001 2002

Adult color 
confirmed

in 2002
Active sites with center of activity on BLM within the burn
2001 Alco Creek M NR P, –, NB P, –, NB P, L, 0 M -

2012 Alco Rock P, L, 0 P, L, 1 P, L, 2 P, –, NB P, L, 1 M F

2275 Alco Rock West M P, U P, U P, –, NB P, L, 2 M F

1833 Elkhorn P, L, 2 M P, L, 0 P, L, 0 M - -

2011 Flat Creek P, –, 0 P, L, 2 P, L, 0 P, L, 0 P, L, 0 - F

0885 Gobblers Knob NR P, U P, L, 0 P, –, NB P, U, 0 M F

1950 Lower Timber Creek P, L, 0 P, –, NB P, L, 0 P, L, 0 P, L, 0 M F

0898 Miller Mountain M M P, L, 0 P, L, 0 P, L, 0 M -

0884 Shell Rock NR M NR P, L, 0 P, L, 2 M F

0954 Timbered Rock P, U P, U NR P, –, 1 P, –, NB M F

2057 Upper Timber Creek P, U P, –, NB P, L, 1 P, –, 2 P, NB M F

2002 West Branch Elk P, L, 1 M P, L, 2 P, U P, L, 1 M F

Active site with center on USFS and BLM Last year active
1828 Hawk Creek NR NC NC P, L, 2 NC M F 2001
Young on BLM within burn 3 3 5 5 6 Ave. 4.4 young

Inactive historic sites on BLM within the burn Last year active
4029 Alco Ridge NR NR NC NC NC 1994

2252 Flat Creek Divide NR NR NC NC NC 1993

1829 Gobblers East NC NC NC NC NC 1989

0056 Middle Creek NR NR NR NC NC 1992

1825 Ragsdale NR NR NR NC NR 1995

Inactive historic site on private timberland within the burn Last year active
1954 East Jones Creek NC NC NR NC NC 1991

Active site on BLM within watershed (LSR 224) but outside burn
0879 Lost Creek P, L, 1 P, –, NB P, –, NB P, U P, U M -

4028 Lower Morine Creek P, L, 0 P, –, NB P, L, 2 P, –, NB P, L, 2 M F

1824 Morine Creek P, L, 0 P, L, 2 P, –, NB P, L, 2 P, L, 1 M F

1304 Oliver Springs P, –, NB P, –, NB P, –, NB P, –, NB P, –, NB M F

1959 Spot Creek P, L, 1 P, –, NB P, –, NB NR
P barred

NR
P barred

- -

Young within BLM watershed 5 5 7 7 9 Ave. 6.6 young

 Inactive historic site on BLM within watershed (LSR) but outside burn Last year active
2218 Louis Creek NR NR NC NC NR Last in 1991

2006 South Boundary NR NR NR NR NR Last in 1995

 Historic sites within watershed (LSR 224), outside burn, not on BLM
3616 Hibbard Point (FS) M, –, NB P, –, NB P, –, NB M, –, NB M, –, NB M

0013 Alder Girl (FS) P L 1 P –NB P L 2 P L 1 P L 2 M F

3617 Button Creek P L 0 P –NB P L 1 P –NB P L 0 M F

4468 Button Alder NC NC NC NC NC Last in 1993

4467 Bailey Butte NC NC NC NC NC Last in 1993
Legend 
   Adult Occupancy Breeding Status

M Male only NR No response NB Not breeding 0 No young, failed
F Female only NC Not checked U Unknown if breeding 1 1 young observed
P Pair of adults L Nest tree located 2 2 young observed
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Table N-2. Acres of Suitable Spotted Owl Habitat by Active Site, Pre- and 
Post-fire, within a 1⁄4-mile radius center of activity (125 acres) and a 1⁄2-mile radius 
(502 acres)

Master 
site # Site Name

Pre-fire acres
Post-fire acres and %
Reduction in Suitable Probability of 

Reoccupancy 
(Subjective)1⁄4-mile 1⁄2-mile 1⁄4-mile 1⁄2-mile

Active sites with center of activity on BLM
2001 Alco Creek 18 27 0 -100% 0 -100% 0
2012 Alco Rock 103 282 63 -39% 142 -50% 60*
2275 Alco Rock West 90 278 79 -12% 232 -17% 60*
1833 Elkhorn 111 300 91 -18% 216 -28% 80*
2011 Flat Creek 102 216 101 -1% 204 -6% 80*
0885 Gobblers Knob 60 149 51 -15% 118 -21% 60*
1950 Lower Timber 

Creek
99 275 30 -70% 121 -66% 10*

0898 Miller Mountain 48 132 22 -54% 29 -78% 10
0884 Shell Rock 65 159 0 -100% 0 -100% 0
0954 Timbered Rock 125 489 19 -85% 212 -57% 60*
2057 Upper Timber Creek 99 288 67 -32% 174 -40% 80*
2002 West Branch Elk 110 256 92 -16 174 -12% 80*
Active site with center on USFS and BLM
1828 Hawk Creek 125 490 75 -42% 290 -40% 80*
Inactive sites with center on BLM
4029 Alco Ridge 40 40 40 -0% 40 -0% 0
2252 Flat Creek Divide 91 250 72 -21% 160     -36% 20
1829 Gobblers East 44 99 40 -9% 52 -47% 0
0056 Middle Creek 66 115 49 -26% 49 -57% 10
1825 Ragsdale 121 365 69 -43% 170     -53% 20
Inactive historic site on private timberland within the burn
1954 East Jones Creek 10 90 0 -100% 0 -100% 0
Active site on BLM within watershed (LSR) but outside burn
0879 Lost Creek 125 371 -0% -0% 100

4028 Lower Morine 
Creek

125 480 -0% -0% 100

1824 Morine 125 480 -0% -0% 100

1304 Oliver Springs 92 213 -0% -0% 90

1959 Spot Creek 120 480 -0% -0% 60

Inactive site within watershed (LSR) but outside burn
2218 Louis Creek 67 77 -0% -0% 20

2006 South Boundary 69 183 -0% -0% 20
NOTE: “Suitable” acres includes nesting, roosting, foraging (habitat 1 and 2) plus underburned (habitat 7 and 8) that will recover in 2 to 5 
years. The far right column lists the subjective estimate of whether owls will continue to be present at the pre-fire center of activity, based on 
the amount of remaining suitable habitat, as well as previous occupancy and reproduction.
*The asterisk denotes the nine sites predicted to remain active post-fire.
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Table N-3. 2003 Owl Survey Results
Master
Site # Site Name

Survey Number
1 2 3 4 5 6

Active sites with center of activity on BLM within the burn

2001 Alco Creek NR NR
P – NB 
at Alt.

2012 Alco Rock P -NB

2275 Alco Rock West NR NR

1833 Elkhorn NR NR

2011 Flat Creek F –U NR M

0885 Gobblers Knob P –U NR

1950 Lower Timber Ck NR NR

0898 Miller Mountain NR NR

0884 Shell Rock NR NR

0954 Timbered Rock NR NR M

2057 Upper Timber Ck P –NB F

2002 West Branch Elk M –U P -NB

Active site with center on USFS & BLM

1828 Hawk Creek M -U

Inactive historic sites on BLM within the burn
4029 Alco Ridge NR NR

2252 Flat Creek Divide NR NR

1829 Gobblers East NR NR

0056 Middle Creek NR NR

1825 Ragsdale NR NR

Inactive historic site on private timberland within the burn
1954 East Jones Creek NR NR

Active site on BLM within watershed (LSR) but outside the burn
0899 Lost Creek P -NB

4028 Lower Morine Creek P P -NB

1824 Morine P NR

1304 Oliver Springs P -NB

1959 Spot Creek
M –U

P barred
Formerly inactive site within watershed (LSR) but outside the burn
2218 Louis Creek P -U P L

2006 South Boundary NR NR
Legend 
   Adult Occupancy Breeding Status

M Male only NR No response NB Not breeding 0 No young, failed
F Female only NC Not checked U Unknown if breeding 1 1 young observed
P Pair of adults L Nest tree located 2 2 young observed
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Table N-4. Acres of Proposed Area Salvage by Alternative within 1/4 and 1/2 miles 
of an Owl Activity Center 

Master
Site # Site Name

Alternative
A and B C D E F G
1⁄4 

mi.
1⁄2 

mi.
1⁄4 

mi.
1⁄2 

mi.
1⁄4 

mi.
1⁄2 

mi.
1⁄4 

mi.
1⁄2 

mi.
1⁄4 

mi.
1⁄2 

mi.
1⁄4 

mi.
1⁄2 

mi.
Historically active sites with center of activity on BLM within the fire
2001 Alco Creek  0   0  0  0  0  0  5  5  5  5  6  6
2012  * Alco Rock  0   0  0  0  0  2 40 110  0  7 14 34
2275  * Alco Rock West  0   0  0  24  0  24 52 186  0  0 5 57
1833  * Elkhorn  0   0  0  17  0  10  5 35  0  0  0 23
2011  * Flat Creek  0   0  0  30  0  15  5 41  0  5  2 34
0885  * Gobblers Knob  0   0  0  8  0  5 13 51  0  3  0 14
1950 Lower Timber Ck  0   0  42  49  39  40 63 130  4  6 63 114
0898 Miller Mountain  0   0  0  19  0  19  4 26  3  6  7 28
0884 Shell Rock  0   0  0 102  49 103 49 103  0  0 54 112
0954 * Timbered Rock  0   0  48  74  0  0 72 234  0  9 20 47
2057 * Upper Timber  Ck  0   0  0  9  0  6  8 90  0  14  0 21
2002 * West Branch Elk  0   0  0  21  0  21 18 40  0  0  0 13
Active site with center on USFS and BLM
1828 * Hawk Creek  0   0  0  28  0  28  6 39   0  0  0  0
Inactive historic sites on BLM within the fire
4029 Alco Ridge  0   0  0  0  0 15  2  2  0  0  0  0
2252 Flat Ck Divide  0   0  1  20  15 41 47 125  2  7 15 41
1829 Gobblers East  0   0  0  0  0 21  0 24  0  9  0 23
0056 Middle Creek  0   0  0  8  0  9 10 57  10  16  3  5
1825 Ragsdale  0   0  18  23  22 37 54 162  0  14 32 56
Inactive historic site on private timber and within the fire
1954 East Jones Creek  0   0  0  0  0  29  6 38  0  4  8 45
Acres at 9 active sites   0   0   0 211   0 111 219 826   0 40 49 281
No. active sites within units   0   0   0   8   0   8   9   9   0   6   4   9
Acres at 10 vacant sites   0   0 109 221 125 314 240 672  24  70 188 462
No. inactive sites within 
units

0 0 4 6 4 9 9 10 5 8 8 9

Acres outside 1⁄2-mile radii 0 395 1,771 189 636

Area Salvage Acres 0 270 820 3,269 213 1,379
Number of Salvage Units 0 179 125 584 134 127
*Denotes 9 sites predicted to remain active post-fire, based on remaining suitable habitat and on recent years occupancy and productivity.
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Table N-5. Acres of Proposed Roadside Hazard Removal by Alternative within 
1/4 and 1/2 miles of an Owl Activity Center 

Master
Site # Site Name

Alternative
A and B C D E F G
1⁄4 

mi.
1⁄2 

mi.
1⁄4 

mi.
1⁄2 

mi.
1⁄4 

mi.
1⁄2 

mi.
1⁄4 

mi.
1⁄2 

mi.
1⁄4 

mi.
1⁄2 

mi.
1⁄4 

mi.
1⁄2 

mi.
Active sites with center of activity on BLM within the fire
2001 Alco Creek 0 0 0 1 0 1 0 1 5 1 0 1
2012 * Alco Rock 0 0 0 63 0 63 0 0 0 59 0 59
2275 * Alco Rock West 0 0 0 45 0 45 30 75 0 45 0 37
1833 * Elkhorn 0 0 0 23 0 23 11 34 0 29 0 20
2011 * Flat Creek 0 0 0 22 0 29 29 51 0 33 0 22
0885 * Gobblers Knob 0 0 3 29 0 28 3 29 0 29 0 24
1950 Lower Timber Ck 0 0 5 45 5 40 5 45 6 47 2 20
0898 Miller Mountain 0 0 11 40 11 40 11 39 11 41 7 36
0884 Shell Rock 0 0 0 2 0 2 0 6 11 37 0 6
0954 * Timbered Rock 0 0 0 0 0 0 0 0 0 0 0 0
2057 * Upper Timber Ck 0 0 0 42 0 43 16 58 0 40 0 37
2002 * West Branch Elk 0 0 0 21 0 21 0 0 0 0 0 13
Active site with center on USFS and BLM
1828  * Hawk Creek 0 0 0 28 0 0 0 0 0 0 0 0
Inactive historic sites on BLM within the fire
4029 Alco Ridge 0 0 15 15 15 15 15 15 15 15 15 15
2252 Flat Ck Divide 0 0 4 19 0 9 4 19 4 23 0 9
1829 Gobblers East 0 0 5 30 5 25 5 30 5 30 5 24
0056 Middle Creek 0 0 3 9 3 9 3 12 3 10 3 4
1825 Ragsdale 0 0 10 25 9 22 10 25 10 22 4 12
Inactive historic site on private timberland within the fire
1954 East Jones Creek 0 0 0 1 0 0 0 1 0 1 0 0
Acres at 9 active sites 0 0 3 273 0 252 89 247 0 235 0 212
No. active sites within units 0 0 1 8 0 7 5 10 0 6 0 7
Acres at 10 vacant sites 0 0 53 187 48 163 53 221 70 456 36 127
No. inactive sites within 
units

0 0 6 10 4 9 6 10 9 10 6 9

Hazard acres outside 1⁄2-mile 0 620 673 68 726 616
*Denotes 9 sites predicted to remain active post-fire, based on remaining suitable habitat and on recent years occupancy and productivity.
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Table N-6. Acres in Ridgeline FMZs by Alternative within 1/4 and 1/2 miles of 
an Owl Activity Center 

Master
Site # Site Name

Alternative
B C D E F G

1⁄4 
mi.

1⁄2 
mi.

1⁄4 
mi.

1⁄2 
mi.

1⁄4 
mi.

1⁄2 
mi.

1⁄4 
mi.

1⁄2 
mi.

1⁄4 
mi.

1⁄2 
mi.

1⁄4 
mi.

1⁄2 
mi.

Historically active sites with center of activity on BLM within the fire
2012 * Alco Rock 0 25 0 25 0 25 0 25 0 25 0 25
0885 * Gobblers Knob 0 17 0 17 0 17 0 17 0 17 0 17
1950 Lower Timber Ck 0 29 0 29 0 29 0 29 0 29 0 29
0954 * Timbered Rock 4 42 4 42 4 42 4 42 4 42 4 42
2057 * Upper Timber Ck 0 27 0 27 0 27 0 27 0 27 0 27
Inactive historic sites on BLM within the fire
1829 Gobblers East 0 55 0 55 0 55 0 55 0 55 0 55
0056 Middle Creek 8 17 8 17 8 17 8 17 8 17 8 17
1825 Ragsdale 0 3 0 3 0 3 0 3 0 3 0 3
Historic sites within watershed but outside the fire
1959 * Spot Creek 6 22 6 22 6 22 6 22 6 22 6 22
2006 South Boundary 6 67 6 67 6 67 6 67 6 67 6 67

Historic sites outside the watershed, adjacent to FMZ

2625 * Toothacher 0 30 0 30 0 30 0 30 0 0 0 30
1823 Trailhead 0 18 0 18 0 18 0 18 0 0 0 30
Acres at 6 active sites 10 163 10 163 10 163 10 163 10 133 10 163
Acres at 6 vacant sites 14 189 14 189 14 189 14 189 14 171 14 189
FMZ ac outside 1⁄2 mi radii 1,148 1,148 1,148 1,148 246 1,148
Total FMZ acres 1,300 1,300 1,300 1,300 500 1,300
*Denotes 6 sites predicted to remain active post-fire, based on remaining suitable habitat and on recent years occupancy and productivity.
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Table N-7. Acres of Proposed Young Stand (10-30 yrs) Thinning by 
Alternative within 1/4 and 1/2 miles of an Owl Activity Center 

Master
Site # Site Name

Alternative
 B C D E F G

1⁄4 
mi.

1⁄2 
mi.

1⁄4 
mi.

1⁄2 
mi.

1⁄4 
mi.

1⁄2 
mi.

1⁄4 
mi.

1⁄2 
mi.

1⁄4 
mi.

1⁄2 
mi.

1⁄4 
mi.

1⁄2 
mi.

Historically active sites with center of activity on BLM within the fire
2275  * Alco Rock West 0 4 0 4 0 4 0 4 0 0 0 4
1950 Lower Timber Ck 0 5 0 0 0 0 0 5 0 0 0 0
Historic sites within the watershed but outside the fire
1304 * Oliver Springs 8 50 4 28 4 28 8 50 0 0 4 28
2218 * Louis Creek 29 61 19 48 19 48 29 61 0 0 19 48
2006 South Boundary 9 72 9 72 9 72 9 72 0 0 9 72
Thin acres at 3 active sites 37 115 23 80 23 80 37 115 0 0 23 80
Thin acres at 2 vacant sites 9 77 9 72 9 72 9 77 0 0 9 72
Thin acres outside 1⁄2-mile 
radii

1,066 635 635 1,066 0 635

Total young thin acres 1,258 787 787 1,258 0 787
*Denotes 3 sites predicted to remain active post-fire, based on remaining suitable habitat and on recent years occupancy and productivity.

Table N-8. Acres of Proposed Old Stand (30-80 yrs) Thinning by Alternative 
within 1/4 and 1/2 miles of an Owl Activity Center 

Master
Site # Site Name

Alternative
 B C D E F G

1⁄4 
mi.

1⁄2 
mi.

1⁄4 
mi.

1⁄2 
mi.

1⁄4 
mi.

1⁄2 
mi.

1⁄4 
mi.

1⁄2 
mi.

1⁄4 
mi.

1⁄2 
mi.

1⁄4 
mi.

1⁄2 
mi.

Historically active sites with center of activity on BLM within the fire
2275 * Alco Rock West  0  0  8  21  8  21  11  32  0  0  8  21
1833 * Elkhorn  0  0  0  0  0  0  0  7  0  0  0  0
2011 * Flat Creek  0  0  0  1  0  1  0  1  0  0  0  1
0885 * Gobblers Knob  0  0  3  5  3  5  3  21  0  0  3  5
1950 Lower Timber Ck  0  0  5  25  5  25  5  27  0  0  5  25
2057 * Upper Timber Ck  0  0  0  0  0  0  0  2  0  0  0  0
Historic inactive sites on BLM within the fire
2252 Flat Ck Divide 0 0 2 22 2 22 2 22 0 0 2 22
1829 Gobblers East 0 0 5 5 5 5 5 11 0 0 5 5
   Historic sites within the watershed but outside the fire
4028 * Lower Morine 0 0 0 11 0 11 0 11 0 0 0 11
1304 * Oliver Springs 0 0 0 9 0 9 0 16 0 0 0 9
1959 * Spot Creek 0 0 0 13 0 13 0 14 0 0 0 13
2006 South Boundary 0 0 0 10 0 10 0 10 0 0 0 10
Thin acres at 8 active sites 0 0 11 60 11 60 14 104 0 0 0 60
Thin acres at 4 vacant sites 0 0 12 62 12 62 12 70 0 0 0 62
Thin ac. outside 1⁄2 mi radii 0 542 542 964 0 542
Total old thin acres 0 604 604 1,034 0 604
*Denotes 8 sites predicted to remain active post-fire, based on remaining suitable habitat and on recent years occupancy and productivity.
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Table N-9. Acres of Proposed Riparian Thinning by Alternative within 1/4 and 
1/2 miles of an Owl Activity Center 

Master
Site # Site Name

Alternative
 B C D E F G

1⁄4 
mi.

1⁄2 
mi.

1⁄4 
mi.

1⁄2 
mi.

1⁄4 
mi.

1⁄2 
mi.

1⁄4 
mi.

1⁄2 
mi.

1⁄4 
mi.

1⁄2 
mi.

1⁄4 
mi.

1⁄2 
mi.

Historically active sites with center of activity on BLM within the fire
2275 * Alco Rock West 0 2 11 23 0 2 11 24 0 0 0 2
1833 * Elkhorn 0 0 0 0 0 0 0 3 0 0 0 0
0885 * Gobblers Knob 0 0 0 0 0 0 5 18 0 0 0 0
1950 Lower Timber Ck 0 0 9 51 0 0 12 62 0 0 0 0
2057 * Upper Timber Ck 0 0 0 0 0 0 0 8 0 0 0 0
Historic inactive sites on BLM within the fire 
2252 Flat Ck Divide 0 0 0 0 0 0 0 9 0 0 0 0
1829 Gobblers East 0 0 0 0 0 0 0 15 0 0 0 0
Historic sites within the watershed but outside the fire 
4028 * Lower Morine 0 0 0 6 0 0 0 6 0 0 0 0
1304 * Oliver Springs 0 0 0 0 0 0 0 20 0 0 0 0
2218 * Louis Creek 0 3 0 3 0 3 8 19 0 0 0 3
2006 South Boundary 1 19 1 19 1 19 11 69 0 0 1 19
Thin acres at 8 active sites 0 5 11 32 0 5 24 170 0 0 0 5
Thin acres at 4 inactive sites 1 19 10 70 1 19 23 155 0 0 1 19
Thin acres outside 1⁄2-mile 
radii

93 245 323 725 0 323

Total riparian thin acres 117 347 347 1,050 0 347
*Denotes 7 sites predicted to remain active post-fire, based on remaining suitable habitat and on recent years occupancy and productivity.
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N-10. Special Status Species in the Butte Falls Resource Area

Species Status
Range
(Y/N) P/A Comments

Bad eagle FT Y P Have been observed foraging in watershed. Two 
nests in adjacent watersheds. Does not currently 
nest in Elk Creek.

Black-backed 
woodpecker

BS Y A No record of presence in watershed. Habitat is 
primarily lodgepole, ponderosa, and mixed conifer 
forests. Could be attracted to burned timber. 
Closest location is near Crater Lake.

California Mt. 
kingsnake

BA Y D Incidental sighting on Flat Creek road. May use 
talus and/or rotting logs.

Cascade frog BA Y P Located in one pump chance. Habitat is small 
pools adjacent to streams and marshy area 
adjacent to streams. Stream buffer would protect 
pump chance.

Common kingsnake BA Y U No record of presence in watershed. Habitat is 
present along Elk Creek in grasslands near creek.

Crater Lake tightcoil SM U U No record of presence in watershed. Only record 
in So. Oregon is in high elevation spring at Crater 
Lake. Surveys in Trail Creek and Lost Creek were 
negative.

Fisher BS Y P Located in Bitterlick Ck. drainage on USFS lands. 
Likely present on BLM in upper Elk Creek.

Flammulated owl SOC Y S Reports of presence nearby watershed. Secretive 
owls closely associated with open forests with a 
ponderosa pine forest. Could be present.

Foothill yellow-legged 
frog

BA Y P Present In Elk Creek.  May be present in other 
streams in watershed. Proposed actions would not 
affect.

Franklin’s bumblebee BS U U No surveys. No record of presence in Butte Falls 
Resource Area. Found in grasslands.

Fringed myotis BA Y U No records of presence in watershed. No surveys 
have been done. Could be present.

Gray wolf FE
Extirpated

N A Unconfirmed sightings have occurred in southern 
Oregon. None have been determined to be wild 
wolf. Wolf are considered extirpated in Oregon

Great gray owl BT, SM Y P Presence confirmed in Morine Creek. Suitable 
habitat in watershed. May be impacted by salvage.

Lewis’ woodpecker BS N U At edge of range. No record of presence in 
watershed. May use cavities excavated by other 
woodpeckers. Present in Sam’s valley in summer 
months.

Long-eared myotis BT Y U No records of presence in watershed. No surveys 
have been done. Could be present.

Long-legged myotis BT Y U No records of presence in watershed. No surveys 
have been done. Could be present

Mardon skipper 
butterfly

FC U U No records of presence in watershed. Found in 
wet, high mountain meadows in Cascades. Low 
probability of presence.
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Northern goshawk BS Y U No record of presence in watershed. Present in 
adjacent watershed. Likely present.

Northern spotted owl FT Y P Present in watershed. Nesting, dispersal and 
foraging in watershed.

Olive-sided flycatcher BT, SOC Y S Present in Morine Creek. Likely present in 
watershed. Perch on snags and fly out to capture 
prey

Oregon megomphix 
(snail)

BT, SM Y U No surveys. Not found in surveys in adjacent 
watershed. Habitat is hardwood leaf litter, talus, 
and decaying non-conifer plant matter, esp. 
associated with bigleaf maple.

Oregon shoulderband 
(snail)

BS, SM Y U No surveys. Habitat is present. Found in adjacent 
watershed around Lost Creek in grasslands 
and oak woodlands/mixed conifer adjacent to 
woodlands. Surveys no longer required. Common.

Pallid bat BT Y U
No records of presence in watershed. . No surveys 
have been done. Likely present.

Peregrine falcon BS, SOC Y P

One known nest outside watershed. Suitable cliffs 
are present, will be surveyed for presence prior 
to any action. Actions would have no impact to 
habitat. 

Pileated woodpecker BT, SOC Y P
Incidental sighting. Present in watershed. Use 
large snags within green stands for nesting. 
Forages for ants on logs.

Red tree vole BT, SM Y P
Incidental sightings of nesting material. No 
surveys have been done. High likelihood of 
presence in north

Rufous hummingbird SOC Y S
No records of presence in watershed. Uses open 
forest edges near meadows and riparian thickets.

Silver-haired bat BT Y U
No records of presence in watershed. . No surveys 
have been done. Likely present.

Tailed frog BA Y U
No record of presence in watershed. Closely 
tied to water. Use cold, fast flowing permanent 
streams.

Three-toed woodpecker BS N A
Outside range, but possibly could be drawn to fire 
killed snags. Unlikely to be present.

Townsend’s big-eared 
bat

BS Y P
Present in cave near mouth of Elk Creek. Limited 
surveys of caves in watershed. No other sites 
detected.

Tricolored blackbird BA N A
Outside range. Found in near freshwater marshes 
and cropland near Table Rocks.

Vernal pool fairy 
shrimp

FT N A No suitable vernal pools. Project is outside range.

Western pond turtle BS Y P
Present in one pond on private land. No turtles 
observed in BLM ponds. Unlikely to be on BLM 
lands.

N-10. Special Status Species in the Butte Falls Resource Area

Species Status
Range
(Y/N) P/A Comments
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White-headed 
woodpecker

BS N A
Occasional visitor to Dead Indian Plateau. Not 
known to be present in Elk Creek. May be drawn 
to dead trees.

Wolverine ST N A

Reported sightings in upper elevation USFS 
lands. Snow track surveys by BLM and USFS are 
negative. Wolverine avoid human presence. They 
may be present in Mt. Thielson wilderness.

Yuma myotis BT Y S
No records of presence in watershed. . No surveys 
have been done. Closely tied to human structures, 
near water

Status:
FE  - USFW Endangered - in danger of extinction throughout a significant portion of its range
FT  - USFW Threatened - likely to become endangered species within the foreseeable future
FC - USFW Candidate - proposed and being reviewed  for listing as threatened or endangered
SE  - State Endangered - in danger of extinction in the state of Oregon
ST  - State Threatened - listed as likely to become endangered by the state of Oregon
SM - Survey & Manage - Forest plan ROD directs protection of known sites and/or survey for new sites
BS - Bureau Sensitive (BLM) - eligible for addition to Federal Notice of Review, and known in advance of

official publication. Generally these species are restricted in range and have natural or human caused threats to their survival.
BA - Bureau Assessment Species (BLM) - not presently eligible for official federal or state status, but of concern which may at a minimum 

need protection or mitigation in BLM activities.
BT - Bureau tracking (BLM) - not considered as a special status species for management purposes. Tracking will enable early warning for 

species which may become of concern in the future. Districts are encouraged to collect occurrence data on species for which more 
information is needed to determine status. 

SOC-USFWS Birds of Conservation Concern

P/A Presence:      Habitat Quality:
P - Present      H - High
S - Suspected      M - Medium
U - Uncertain      L - Low
A - Absent      A - Absent
T - Possibly transitory

N-10. Special Status Species in the Butte Falls Resource Area

Species Status
Range
(Y/N) P/A Comments
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Special Status Wildlife Species-2003
Habitat and Occurrence in the Butte Falls Resource Area

Bald eagle (Haliaeetus leucocephalus)
Five nesting pairs are known within the BFRA. Two nests are on BLM lands, three are on private lands. In Oregon, the 
majority of nests (84%) are located within one mile of lakes, reservoirs, large rivers, and coast estuaries. Nest trees are 
larger, dominant or co-dominant trees in the stand and are usually components of old growth or older second growth 
forests. Prey is fish, waterfowl, small mammals (rabbits, etc.), and carrion.

Black-backed woodpecker (Picoides arcticus)  
Presence is undetermined in the BFRA. Has been documented in Cascade Mountains in Jackson County and in the 
Siskiyou Mountains in Josephine County. In Oregon, the black-backed woodpecker tends to occur in lower elevation 
forests of lodgepole pine, ponderosa pine, or mixed pine/conifer forests. Dead trees used for foraging have generally 
been dead three years or less. 

California mountain kingsnake (Lampropeltis zonata)
Habitat includes oak and pine forests. Found under or inside rotting logs and in talus areas. They are not commonly seen, 
but have been observed on the road in Sam’s valley and in Elk Creek drainage.

Cascade frog (Rana cascade)
Found in the Cascade mountains, above 2600 feet, on the east side of the District. They are most commonly found in 
small pools adjacent to streams flowing through meadows. They are also found in small lakes, bogs, and marshy areas 
that remain damp thorough the summer.

Common kingsnake (Lampropeltis getulus)  
In Oregon, they are found only in Douglas, Jackson, and Josephine Counties in the more mesic river valleys. Common 
kingsnake inhabit oak/pine woodlands, open brushy areas, and river valleys, often along streams, and in thick vegetation. 
They may also be found in farmlands, especially near water areas. Have been observed in Sam’s valley. 

Crater Lake tightcoil (Pristiloma arcticum crateris)
Species is known from south of Crater Lake, Klamath County and an occurrence in Jefferson County.   Species may be 
found in moist conifer forests and among mosses and other vegetation near wet lands, springs, seeps and riparian areas 
above 2000 ft. elevation.

Fisher (Martes pennanti pacifica)
Habitat is mature and old growth forests. They appear to be closely associated with riparian areas in these forests. They 
seem to prefer 40-70% canopy cover. They mainly use large living trees, snags and fallen logs for denning. USFS study 
near Prospect was completed in 2002. Fisher have been detected in Bitterlick Creek drainage on USFS and in the Red 
Rock Canyon and Titanic Creek areas on BLM land. Little information is available as to distribution and density.

Flammulated owl (Otus flammeolus) 
Habitat is a mosaic of open forests containing mature or old-growth ponderosa pine mixed with other tree species. In 
California, habitat included conifer and black oak. Nests mainly have been located in abandoned Northern flicker or 
palpated woodpecker cavities. The presence of dense conifers for roosting may be a necessary habitat components. Feeds 
mostly on insects. May also eat other arthropods and small vertebrates.

Foothill yellow-legged frog (Rana Boylii)
Habitat is permanent streams with rocky, gravelly bottoms. Distribution is west of the Cascade crest from sea level to 
1800 feet. These frogs are closely associated with water. 

Franklin’s bumblebee (Bombus franklini)
Franklin’s bumblebee has been found in herbaceous grasslands between 1400-4000 ft. elevation. Activity spans the 
entire blooming season, so they do not appear restricted to a particular host or flower. Adults probably present and 
in active flight from May (on warm sunny days) through early September. Range restricted to southwestern Jackson 
County, Oregon, perhaps southeastern corner of Josephine Co., perhaps part of northern California.
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Fringed myotis bat (Myotis thysanodes)  
Fringed myotis is a crevice dweller which may be found in caves, mines, buildings, rock crevices, and large old growth 
trees. They have been captured in openings and in mid-seral stage forest habitats. Food consists of beetles, butterflies, 
and moths.

 
Great gray owl (Strix nebulosa)  

Habitat preference is open forest or forest with adjoining deep-soil meadows. Nest in broken top trees, abandoned raptor 
nests, mistletoe clumps, and other platforms created by whorls of branches. Majority of nests in one study were in over-
mature or remnant stands of Douglas fir and grand fir forest types on north facing slopes. Probably found in low densities 
across the district.

  
Lewis’ woodpecker (Melanerpes lewis)  

These woodpeckers breed sparingly in the foothill areas of the Rogue and Umpqua river valleys in Douglas, Jackson, and 
Josephine counties. Habitat preference is hardwood oak stands with scattered pine near grassland shrub  communities. 
Breeding areas in the Rogue valley are uncertain. In some locales, the woodpeckers breed in riparian areas having large 
cottonwoods and in oak conifer woodlands. They usually do not excavate nest cavities, but most often use cavities 
excavated by other woodpecker species. They winter in low elevation oak woodlands.

Long-eared myotis (Myotis evotis)
A crevice dweller found in coniferous forests in the mountains. Individuals are frequently encountered in sheds and 
cabins. They have also been found beneath the loose bark of trees. They seldom reside in caves, but may occasionally 
use caves as a night roost. They are not known to occur in large colonies.

Long-legged myotis (Myotis volans)
Long legged myotis is an open forest dweller which is found in small pockets and crevices in rock ledges, caves, and 
buildings. When in caves, they hang in clumps in deep twilight zones.

Mardon skipper butterfly (Polites mardon)
Only known in four localities, two in Washington state, one in Del Norte County coastal mountains, and the fourth in 
high mountain meadows along the summit of the Cascade Mountains in Jackson and Klamath Counties. They are found 
in wet mountain meadow habitats. 

Northern goshawk (Accipiter gentilis)
Goshawks are found in a variety of mature forest types, including both deciduous and conifer types. Dense overhead 
foliage or high canopy cover is typical of nesting goshawk habitat. Perches where they pluck their prey, known as 
plucking posts, are provided by stumps, rocks, or large horizontal limbs below the canopy. 

 
Northern spotted owl (Strix occidentalis caurina)

Old growth coniferous forest is preferred nesting, roosting and foraging habitat, or areas with some old growth 
characteristics with multi-layered, closed canopies with large diameter trees with an abundance of dead and down woody 
material. Northern spotted owls commonly nest in cavities 50 or more feet above the ground in large decadent old 
growth trees. Other nest sites include large mistletoe clumps, abandoned raptor nests, and platforms formed by whorls 
of large branches. Over 200  northern spotted owl “core areas”, 100 acres of the best habitat around activity centers 
for known sites (as of 1/1/94) have been designated and mapped as late successional reserves. Prey is primarily small 
arboreal mammals, such as flying squirrels, woodrats, voles, etc. and occasionally small birds. 

Olive-sided flycatcher (Contopus borealis)
Fairly common in coniferous forests, burns, and clearings. Often perches high on tall conifer or snag at edge of clearcut. 
Feeds on insects and other invertebrates, including caterpillars.

Oregon Megomphix  (Megomphix hemphilli)
Expected to occur in moist conifer/hardwood forests up to 3000 ft. Found in hardwood leaf litter and decaying non-
coniferous plant matter under bigleaf maple trees, especially if there are any rotten logs or stumps nearby. A bigleaf 
maple component in the tree canopy and an abundance of sword fern on forested slopes and terraces seems characteristic 
of the sites.
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Oregon shoulderband (Helminthoglypta hertleini)
This species is known from rocky areas including talus deposits, but not necessarily restricted to these areas. Suspected to 
be found within its range wherever permanent ground cover and/or moisture is available. This may include rock fissures 
or large woody debris sites. Somewhat adapted to somewhat xeric conditions during a part of the year.

Pallid bat (Antrozous pallidus)  
This bat is a crevice dweller. Rock crevices and human structures are used as day roosting sites. Recent radio telemetry 
studies indicate that these bats also use interstitial spaces in the bark of large conifer trees as a roost site. One colony of 
pallid bats was observed roosting in a hollow tree. Food consists of beetles, grasshoppers, moths, and other insects found 
on or near the ground or on grasses or shrubs.

Peregrine falcon (Falco peregrinus)
Primary habitat is tall cliffs. Three confirmed sites occur in the BFRA. Occasional sightings are made during the winter 
months, but these are thought to be migrating individuals. Forest lands provide habitat for prey species for peregrine 
falcons. Prey is mostly birds, especially doves and pigeons. Peregrines also prey on shorebirds, waterfowl, and passerine 
birds.

Pileated woodpecker (Dryocopus pileatus)  
Palpated woodpeckers are common across the Medford BLM district. They are found mainly in old growth and mature 
forests, but can feed in younger forests and clearcuts. A new nest is excavated each year. They mainly use dead trees 
that have the strength to handle a nest cavity that averages 8 inches wide and 22 inches deep (>20 inches dbh). Palpated 
woodpeckers excavate an new nest each year, and need 1-2 hard snags per 100 acres. Studies show that the palpated 
woodpeckers need about 45 large trees with existing cavities in their home range (300-1000 acres) to provide roosting 
habitat.

Red tree vole (Arborimus longicadus)
An arboreal vole which lives in Douglas fir, spruce, and hemlock forests. Food consists entirely of needles of the tree in 
which they are living. They build a bulky nest, up to the size of a half bushel measure in the branches, usually near the 
trunk, 15-100 feet above the ground. The nest becomes larger with age, and may be occupied by many generations.

Rufous hummingbird (Selasphorus rufus)
In Oregon found in open forest edges near meadows and riparian thickets in mountainous areas. Feeds on nectar of 
flowers and eats a few insects and spiders. Early in the year it feeds on madrone berries.

Silver-haired bat (Lasionycteris noctivagans)
The species is a tree dweller, living mostly under bark and in tree trunks. It may also be found roosting in foliage of 
trees. Silver haired bats are rarely found in human structures.

Tailed frog (Ascaphus truei)
Habitat is cold, fast flowing permanent streams in forested areas. Temperature tolerance range is low, 41-61 degrees 
Fahrenheit.  Tailed frog are closely tied to water.

Three-toed woodpecker (Picoides tridactylus)
Presence is undetermined in the Medford BLM district.   Range is along the crest of the Cascade Range and eastward. 
Generally found in higher elevation forests, above 4000 feet. In eastern Oregon, three-toed woodpeckers nest and forage 
in lodgepole pine forests. They are occasionally found roosting in hemlock and Engelmann spruce trees in mature and 
over mature mixed conifer forests. Bark beetle larvae are primary food source. 

Townsend’s big-eared bat (Corynorhinus  townsendii)
Roost in mines, caves, cavities in trees, and attics of buildings. They have low tolerance to changes in temperature 
and humidity and removal of trees around these sites may change airflow patterns to make the area less desirable as a 
hibernaculum, maternity, or roosting site. Food consists primarily of moths, and other arthropods. 

Tricolored blackbird (Agelaius tricolor)
Tricolored blackbirds are found in the interior valleys of southern Oregon, near freshwater marshes and crop lands. 
Individuals have been reported near Roxy Ann Peak, in Sams valley, and near Table Rock.  
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Vernal Pool Fairy Shrimp (Branchinecta lynchi)
Habitat is vernal pools. They have only been found in Agate Desert and Table Rock areas.

 
Western pond turtle (Clemmys marmorata marmorata)

Live in most types of freshwater environments with abundant aquatic vegetation, basking spots, and terrestrial 
surroundings for nesting and over-wintering. Some northwestern pond turtles leave water in late October to mid-
November to overwinter on land. They may travel up to 1/4 mile from water, bury themselves in duff and remain 
dormant throughout winter. Turtles have been found to generally stay in one place in areas with heavy snow pack, but 
may move up to 5-6 times in a winter in areas with little or no snow. General habitat characteristics of over wintering 
areas appear to be broad. There may be specific microhabitat requirements, which are poorly understood at this time. 

In many areas, predation on the hatchlings and competition from bullfrogs, bass, and other exotic species is limiting 
population levels. Adult turtles are relatively long lived, but as the adults age, recruitment is not occurring at levels 
which can maintain future healthy populations. 

White-headed woodpecker (Picoides albolarvatus) 
Presence in the BLM Medford district is undetermined. White headed woodpeckers occur in ponderosa pine and mixed 
ponderosa forests. They forage mainly on trunks of living conifers for insects. Nest cavities are within 15 feet of ground 
in dead trees which have heart rot. Standing and leaning snags and stumps are used. Area is in periphery of known range. 

Yuma myotis (Myotis Yumanensis)
Yuma myotis is commonly found in human structures, closely associated with water nearby. They will use caves as night 
roost areas. The species is colonial and hangs in a closely clumped group, often under bridges, in mines and caves.
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Table O-1. Transportation Management Objectives (TMO)
Road And

Segment Number
Length
(miles)

Surface
Type

Recommended
Treatment Control

Alternative
B C D E F G

32 S 01 E 03.00 0.44 NAT Full Decomm BLM x x x x x x
32 S 01 E 03.01 0.47 NAT Partial Decomm BLM x x x x x x
32 S 01 E 07.00 0.20 PRR Full Decomm BLM x x x x x
32 S 01 E 07.01 1.24 ABC Renovate BLM x x x x x x
32 S 01 E 07.02 0.48 ABC Renovate BLM x x x x x x
32 S 01 E 07.03 0.33 ABC Improve BLM x x x x x x
32 S 01 E 07.03 0.26 ABC Renovate BLM x x x x x x
32 S 01 E 07.04 0.27 ABC Renovate BLM x x x x x x
32 S 01 E 08.00A 0.19 ABC Improve BLM x x x x x x
32 S 01 E 08.01 0.20 ABC Full Decomm BLM x x x x x x
32 S 01 E 09.00A1 0.20 ABC Improve BLM x x x x x x
32 S 01 E 09.00A2 0.27 ABC Improve BLM x x x x x x
32 S 01 E 09.00A3 0.38 ABC Improve BLM x x x x x x
32 S 01 E 09.01A 0.51 ABC Improve BLM x x x x x x
32 S 01 E 09.01B1 0.47 ABC Renovate BLM x x x x x x
32 S 01 E 09.01B2 0.22 ABC Renovate BLM x x x x x x
32 S 01 E 09.01C 0.40 NAT Renovate PVT x x x x x x
32 S 01 E 09.02 0.44 ABC Full Decomm BLM x x x x x x
32 S 01 E 09.03 0.30 ABC Full Decomm BLM x x x x x x
32 S 01 E 09.04 0.32 ABC Renovate BLM x x x x x x
32 S 01 E 09.05 0.31 ABC Renovate BLM x x x x x x
32 S 01 E 10.00B 0.10 NAT Renovate BLM x
32 S 01 E 10.00D 0.06 NAT Renovate BLM x
32 S 01 E 10.01A 0.29 ABC Improve BLM x x x x x x
32 S 01 E 10.01B1 0.61 ABC Improve BLM x x x x x x
32 S 01 E 10.01B2 0.98 ABC Improve BLM x x x x x x
32 S 01 E 10.01B3 0.51 ABC Full Decomm BLM x x x x x x

32 S 01 E 10.03B 1.39 NAT
Full Decomm/Renovate/

Gate
BLM x x x x x

32 S 01 E 10.03B 0.51 NAT
Renovate/Full Decomm/

Gate
BLM x x x x x

32 S 01 E 10.04B 2.14 NAT Improve BLM x x x x x x
32 S 01 E 10.05 0.35 NAT Full Decomm BLM x x x x x x
32 S 01 E 11.00A 0.71 ASC Renovate BLM x
32 S 01 E 11.00B 0.47 NAT Partial Decomm BLM x x x x x
32 S 01 E 11.01 0.84 ABC Renovate BLM x
32 S 01 E 11.02A 0.60 ABC Renovate BLM x
32 S 01 E 11.02B 0.18 ABC Full Decomm BLM x
32 S 01 E 11.03A 0.35 ABC Renovate BLM x
32 S 01 E 11.04A 0.68 BST Renovate BLM x
32 S 01 E 13.00A 0.03 NAT Renovate BLM x
32 S 01 E 13.01A1 1.91 ABC Renovate BLM x
32 S 01 E 13.01B 0.10 NAT Renovate BLM x
32 S 01 E 13.02A 0.91 ABC Renovate BLM x
32 S 01 E 13.02B 1.27 ABC Full Decomm BLM x x x x x
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32 S 01 E 13.02B(ST) 0.13 ABC Full Decomm BLM x x x x x
32 S 01 E 13.03 0.41 NAT Renovate BLM x

32 S 01 E 13.04 0.26 GRR Full Decomm BLM x

32 S 01 E 13.05 0.09 ABC Full Decomm BLM x

32 S 01 E 13.06 0.15 ABC Renovate BLM x

32 S 01 E 13.07 0.24 ABC Full Decomm BLM x

32 S 01 E 15.00A 0.18 NAT Renovate/Temp.Close BLM x x x x x x
32 S 01 E 15.00B 0.77 ABC Improve/Temp.Close BLM x x x x x x
32 S 01 E 15.01 0.86 ABC Full Decomm BLM x x x x x x
32 S 01 E 15.02 0.97 ABC Partial Decomm BLM x x x x x x
32 S 01 E 15.03 0.58 ABC Renovate BLM x x x x x x
32 S 01 E 15.04 0.28 ABC Partial Decomm BLM x x x x x x
32 S 01 E 15.05 0.29 ABC Full Decomm BLM x x x x x x
32 S 01 E 15.06 0.95 ABC Renovate BLM x x x x x x
32 S 01 E 16.00B 0.55 NAT Renovate BLM x x x x x x
32 S 01 E 16.01B 0.11 NAT Full Decomm BLM x x x x x x
32 S 01 E 16.02B 0.16 NAT Full Decomm BLM x x x x x x
32 S 01 E 17.00 0.47 NAT Full Decomm BLM x x x x x x
32 S 01 E 17.01 0.15 NAT Renovate BLM x x x x x x
32 S 01 E 17.02 0.39 NAT Full Decomm BLM x x x x x x
32 S 01 E 17.03 0.31 NAT Full Decomm BLM x x x x x x
32 S 01 E 17.04A 0.72 ASC Improve BLM x x x x x x
32 S 01 E 17.04B 0.42 PRR Improve BLM x x x x x x
32 S 01 E 17.04C 1.54 PRR Improve BLM x x x x x x
32 S 01 E 17.05A1 0.47 ABC Renovate BLM x x x x x x
32 S 01 E 17.05A2 0.37 ABC Renovate BLM x x x x x x
32 S 01 E 17.05B 1.01 PRR Full Decomm BLM x x x x x x
32 S 01 E 17.05C 0.13 NAT Full Decomm BLM x x x x x x
32 S 01 E 17.06 0.33 PRR Renovate/Temp.Close BLM x x x x x x
32 S 01 E 17.07 0.41 NAT Full Decomm BLM x x x x x x
32 S 01 E 17.08 0.31 NAT Renovate BLM x x x x x x
32 S 01 E 17.09 0.09 NAT Renovate/Temp.Close BLM x x x x x x
32 S 01 E 18.00A 0.65 ABC Improve BLM x x x x x x
32 S 01 E 18.00B 0.09 ABC Improve BLM x x x x x x
32 S 01 E 18.00C 0.83 NAT Full Decomm BLM x x x x x x
32 S 01 E 18.01E 0.19 NAT Renovate BLM x x x x x x
32 S 01 E 18.02B 0.68 ABC Renovate BLM x x x x x x
32 S 01 E 18.03 0.48 NAT Renovate/Temp.Close BLM x x x x x x
32 S 01 E 19.00 0.69 ABC Full Decomm BLM x x x x x x
32 S 01 E 19.01 0.83 ABC Full Decomm BLM x x x x x x
32 S 01 E 19.02 0.18 ABC Renovate BLM x x x x x x
32 S 01 E 19.04A 0.25 NAT Full Decomm BLM x x x x x x
32 S 01 E 20.00B 1.35 ABC Improve BLM x x x x x x
32 S 01 E 20.00C 0.40 ABC Renovate/Temp.Close BLM x x x x x x

Table O-1. Transportation Management Objectives (TMO)
Road And

Segment Number
Length
(miles)

Surface
Type

Recommended
Treatment Control

Alternative
B C D E F G
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32 S 01 E 20.00E 0.85 ABC Renovate/Temp.Close BLM x x x x x x
32 S 01 E 20.00E(ST) 1.15 ABC Renovate/Temp.Close BLM x x x x x x
32 S 01 E 20.01A 0.66 ASC Improve PB x x x x x x
32 S 01 E 20.01B 0.68 ABC Improve PB x x x x x x
32 S 01 E 20.01C 1.41 ABC Improve BLM x x x x x x
32 S 01 E 20.01ext.D 0.01 ABC Full Decomm BLM x x x x x x
32 S 01 E 20.02B 0.50 NAT Improve BLM x x x x x x
32 S 01 E 20.03B 0.61 ABC Full Decomm BLM x x x x x x
32 S 01 E 20.04B 0.18 NAT Improve/Temp.Close BLM x x x x x x
32 S 01 E 20.04D 0.04 NAT Improve/Temp.Close BLM x x x x x x
32 S 01 E 20.04F 0.76 NAT Improve/Temp.Close BLM x x x x x x
32 S 01 E 20.05B 1.40 ABC Renovate BLM x x x x x x
32 S 01 E 21.00D 0.29 NAT Renovate BLM x x x x x x
32 S 01 E 22.00A 1.34 PRR Renovate BLM x x x x x x
32 S 01 E 22.00B2 0.27 PRR Renovate BLM x x x x x x
32 S 01 E 22.00C 0.73 PRR Renovate BLM x x x x x x
32 S 01 E 22.00D 0.59 PRR Renovate BLM x x x x x x
32 S 01 E 23.00A 1.11 BST Improve BLM x x x x x x
32 S 01 E 23.00B1 0.06 BST Improve BLM x x x x x x
32 S 01 E 23.00B2 0.53 BST Improve BLM x x x x x x
32 S 01 E 23.00C 1.14 ABC Renovate PB x x x x x x
32 S 01 E 23.00D1 0.90 ABC Improve BLM x x x x x x
32 S 01 E 23.00D2 0.21 ABC Renovate BLM x x x x x x
32 S 01 E 23.00F 0.42 PRR Full Decomm BLM x x x x x x

32 S 01 E 23.05D 0.62 ASC Renovate/Temp.Close BLM x

32 S 01 E 26.00 0.60 NAT Partial Decomm BLM x

32 S 01 E 27.00A 0.66 BST Improve BLM x x x x x x
32 S 01 E 27.00C 0.02 ABC Improve PB x x x x x x
32 S 01 E 27.00D 1.30 ASC Improve PB x x x x x x
32 S 01 E 27.00E 0.84 ASC Improve BLM x x x x x x
32 S 01 E 27.00G 0.26 NAT Renovate/Temp.Close BLM x x x x x x

32 S 01 E 27.01 0.11 NAT Full Decomm BLM x

32 S 01 E 29.00 0.43 NAT Renovate BLM x x x x x x
32 S 01 E 29.01A1 0.37 ASC Renovate BLM x x x x x x
32 S 01 E 29.01A2 0.58 ASC Renovate BLM x x x x x x
32 S 01 E 29.01B 0.19 ABC Full Decomm BLM x x x x x x
32 S 01 E 29.01B(DR) 0.22 ABC Full Decomm BLM x x x x x x
32 S 01 E 29.02A 0.40 ABC Renovate PB x x x x x x
32 S 01 E 29.02B1 0.41 ABC Renovate BLM x x x x x x
32 S 01 E 29.02B2 0.38 ABC Renovate BLM x x x x x x
32 S 01 E 29.03A 0.21 NAT Full Decomm BLM x x x x x x
32 S 01 E 29.04 0.13 NAT Full Decomm BLM x x x x x x
32 S 01 E 29.04 0.18 NAT Improve BLM x x x x x x
32 S 01 E 30.01A 0.13 NAT Renovate BLM x x x x x x

Table O-1. Transportation Management Objectives (TMO)
Road And

Segment Number
Length
(miles)

Surface
Type

Recommended
Treatment Control

Alternative
B C D E F G
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32 S 01 E 30.01B 0.26 NAT Full Decomm/Renovate BLM x x x x x x
32 S 01 E 30.01B 0.09 NAT Renovate/Full Decomm BLM x x x x x x
32 S 01 E 31.01 0.45 NAT Renovate/Temp.Close BLM x x x x x x
32 S 01 E 33.00B 0.12 NAT Renovate BLM x x x x x x
32 S 01 E 33.00C 0.23 NAT Full Decomm BLM x x x x x x
32 S 01 E 33.03A 0.28 NAT Improve/remove odd pipe BP x x x x x x

32 S 01 E 35.00A 0.50 ABC Renovate BLM x

32 S 01 E 35.00B 1.96 ABC Renovate BLM x

32 S 01 E 35.00 tie rd 0.66 NAT Full Decomm BLM x x x x x

32 S 01 E 35.02A 0.39 ABC Renovate BLM x

32 S 01 E 35.02B 0.31 NAT Renovate BLM x

32 S 01 E 35.03 0.63 ABC Full Decomm BLM x

32 S 01 E 35.07 0.19 NAT Full Decomm BLM x

32 S 01 E 35.09A 0.31 NAT Renovate BLM x

32 S 01 W 11.01 0.12 NAT Full Decomm BLM x x x x x x
32 S 01 W 12.00 2.27 ABC Renovate BLM x x x x x x
32 S 01 W 12.01 0.86 ABC Full Decomm BLM x x x x x x
32 S 01 W 12.02 0.18 ABC Partial Decomm BLM x x x x x x
32 S 01 W 12.03 0.09 NAT Full Decomm BLM x x x x x x
32 S 01 W 13.00A 0.91 ABC Renovate/Temp.Close BLM x x x x x x
32 S 01 W 13.00B 3.43 ABC Renovate/Temp.Close BLM x x x x x x
32 S 01 W 13.01 0.45 ABC Full Decomm/Renovate BLM x x x x x x
32 S 01 W 13.01 0.08 ABC Renovate/Full Decomm BLM x x x x x x

32 S 01 W 13.03 0.18 NAT Full Decomm BLM x x x x x

32 S 01 W 23.00 0.38 ASC Full Decomm/Renovate BLM x x x x x

32 S 01 W 23.00 1.10 ASC Renovate/Full Decomm BLM x

32 S 01 W 23.02A 1.00 ASC Renovate BLM x x x x x

32 S 01 W 23.02B 0.65 ASC Renovate PB x x x x x

32 S 01 W 23.02C1 0.30 ASC Renovate BLM x x x x x

32 S 01 W 23.02C2 0.56 ASC Renovate BLM x x x x x

32 S 01 W 23.03 0.32 ASC Full Decomm BLM x x x x x

32 S 01 W 23.04 0.66 PRR Renovate BLM x x x x x x

32 S 01 W 23.05 0.04 ASC Renovate BLM x x x x x

32 S 01 W 23.05 0.46 ASC Full Decomm BLM x x x x x

32 S 01 W 23.06 0.63 ASC Partial Decomm BLM x

32 S 01 W 25.00 0.19 ABC Partial Decomm BLM x x x x x x
32 S 01 W 25.01 0.34 ABC Renovate/Temp.Close BLM x x x x x x
32 S 01 W 25.02 0.20 NAT Full Decomm/Ren/gate BLM x x x x x x

32 S 01 W 25.02 0.32 NAT
Renovate/gate/Full 

Decomm
BLM x x x x x x

32 S 01 W 25.03 0.63 NAT Full Decomm BLM x x x x x

32 S 01 W 26.00A 0.53 ASC Renovate BLM x x x x x x

Table O-1. Transportation Management Objectives (TMO)
Road And

Segment Number
Length
(miles)

Surface
Type

Recommended
Treatment Control

Alternative
B C D E F G
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32 S 01 W 26.00B 0.54 ASC Renovate BLM x x x x x x
32 S 01 W 26.00C 1.60 ASC Renovate BLM x x x x x x

32 S 01 W 26.00D 1.10 ASC Renovate BLM x

32 S 01 W 26.00F 0.03 ASC Renovate BLM x

32 S 01 W 26.01 1.89 ASC Renovate BLM x

32 S 01 W 26.02B 0.19 NAT Full Decomm BLM x x x x x

32 S 01 W 26.02B 0.06 NAT Renovate BLM x x x x x

32 S 01 W 26.04A 0.56 ASC Renovate PB x x x x x x
32 S 01 W 26.04B 0.41 ASC Renovate BLM x x x x x x
32 S 01 W 26.05A 0.04 ASC Renovate PB x x x x x x
32 S 01 W 26.05B 0.86 ASC Full Decomm/Renovate BLM x x x x x x
32 S 01 W 26.05B 0.75 ASC Renovate/Full Decomm BLM x x x x x x

32 S 01 W 26.06B 0.12 ABC Full Decomm BLM x

32 S 01 W 26.07A 0.43 ASC Renovate BLM x

32 S 01 W 26.07B 0.28 ABC Renovate BLM x

32 S 01 W 26.08 0.77 ABC Full Decomm BLM x x x x x x
32 S 01 W 26.09 0.20 ABC Full Decomm/Improve BLM x x x x x x
32 S 01 W 26.09 0.40 ABC Improve/Full Decomm BLM x x x x x x

32 S 01 W 27.00 0.37 PRR Renovate BLM x

32 S 01 W 27.01 0.30 ABC Full Decomm BLM x x x x x

32 S 01 W 27.02 0.36 ABC Full Decomm BLM x x x x x

32 S 01 W 
27.02SPUR1

0.10 NAT Full Decomm BLM x x x x x

32 S 01 W 27.03 0.37 ABC Partial Decomm BLM x

32 S 01 W 34.00 0.42 ABC Renovate BLM x

32 S 01 W 34.01 0.40 ABC Full Decomm BLM x x x x x

32 S 01 W 35.00A 0.97 ASC Full Decomm BLM x x x x x

32 S 01 W 35.00B 0.24 ASC Full Decomm BLM x x x x x

32 S 01 W 35.00B_B 1.09 ASC Renovate BLM x

32 S 01 W 35.01 0.48 ABC Full Decomm BLM x x x x x

32 S 01 W 35.02 1.56 PRR Renovate/Temp.Close BLM x

32 S 01 W 35.02_ 0.30 PRR Full Decomm BLM x x x x x

32 S 01 W 35.04 0.58 ABC Full Decomm BLM x x x x x

32 S 01 W 35.07A 0.10 ASC Full Decomm BLM x x x x x

32 S 01 W 35.07B 0.03 NAT Full Decomm BLM x x x x x

32 S 01 W 35.07B(CL) 0.18 NAT Full Decomm BLM x x x x x

32 S 01 W 36.01 1.47 ASC Renovate BLM x x x x x x
32 S 01 W 36.02 0.25 NAT Full Decomm BLM x x x x x x

32 S 02 E 18.00A1 0.17 ASC Renovate PB x

32 S 02 E 18.00A2 0.22 ASC Renovate PB x

32 S 02 E 18.00A3 0.35 ASC Renovate PB x

32 S 02 E 18.00B 0.09 ASC Renovate PB x

Table O-1. Transportation Management Objectives (TMO)
Road And

Segment Number
Length
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32 S 02 E 18.01 1.09 ASC Renovate/Temp.Close BLM x

32 S 02 E 18.02 0.33 ASC Renovate/Temp.Close BLM x

32S 01 W 35.05 1.21 ABC Partial Decomm BLM x

32S 01 W 35.06 0.31 ABC Full Decomm BLM x x x x x x

33 S 01 E 03.00 0.16 NAT Full Decomm BLM x

33 S 01 E 04.00A 0.54 NAT Renovate BLM x x x x x x
33 S 01 E 04.00C 0.34 NAT Renovate PB x x x x x x
33 S 01 E 04.00D 0.81 ASC Renovate PB x x x x x x
33 S 01 E 04.00E 0.98 ASC Renovate BLM x x x x x x
33 S 01 E 04.00F 0.19 ASC Renovate PB x x x x x x
33 S 01 E 04.00G1 0.76 ASC Renovate BLM x x x x x x
33 S 01 E 04.00G2 0.96 ABC Full Decomm BLM x x x x x x
33 S 01 E 04.00H 0.61 ABC Renovate BLM x x x x x x
33 S 01 E 05.00B 0.21 NAT Full Decomm BLM x x x x x x
33 S 01 E 05.01A1 0.35 ABC Improve BLM x x x x x x
33 S 01 E 05.01A2 0.18 ABC Improve BLM x x x x x x
33 S 01 E 05.01B 0.35 ABC Renovate PB x x x x x x
33 S 01 E 05.01C 0.06 NAT Full Decomm BLM x x x x x x
33 S 01 E 05.02 0.31 ABC Full Decomm BLM x x x x x x

33 S 01 E 06.00 0.17 PRR Full Decomm BLM x

33 S 01 E 06.01 0.14 PRR Full Decomm BLM x x x x x x
33 S 01 E 07.01A 0.05 PRR Full Decomm BLM x x x x x x
33 S 01 E 07.01C 0.31 PRR Renovate BLM x x x x x x

33 S 01 E 07.02A 0.26 NAT Renovate PB x

33 S 01 E 07.02C 0.08 NAT Renovate BLM x

33 S 01 E 07.03B 0.34 NAT Full Decomm BLM x x x x x x
33 S 01 E 07.04 0.56 ABC Improve BLM x x x x x x

33 S 01 E 07.05 0.34 ABC Full Decomm BLM x

33 S 01 E 07.06 0.23 ABC Full Decomm BLM x x x x x x
33 S 01 E 08.00A 0.22 PRR Renovate BLM x x x x x x
33 S 01 E 08.00B 0.21 PRR Improve BLM x x x x x x
33 S 01 E 08.00C 1.10 PRR Improve BLM x x x x x x
33 S 01 E 08.00D 0.14 NAT Improve BLM x x x x x x
33 S 01 E 17.00A 0.84 BST Renovate BLM x x x x x x
33 S 01 E 17.00B 1.12 BST Renovate BLM x x x x x x
33 S 01 E 17.00C 1.53 BST Renovate BLM x x x x x x
33 S 01 E 17.00D 1.21 BST Renovate BLM x x x x x x
33 S 01 E 17.01A1 0.60 PRR Renovate BLM x x x x x x
33 S 01 E 17.01B1 0.12 PRR Renovate BLM x x x x x x
33 S 01 E 17.01B2 0.70 PRR Full Decomm BLM x x x x x x
33 S 01 E 18.00 0.63 ABC Full Decomm BLM x x x x x x
33 S 01 E 27.00M 0.91 ABC Renovate BLM x
33 S 01 E 27.00N 0.48 ABC Renovate BLM x

Table O-1. Transportation Management Objectives (TMO)
Road And
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33 S 01 E 27.00O 0.36 NAT Renovate BLM x
33 S 01 E 30.00 2.75 NAT Full Decomm BLM x x x x x
33 S 01 W 02.00 0.52 ASC Renovate BLM x
33 S 01 W 02.01 0.06 ASC Full Decomm BLM x x x x x
33 S 01 W 03.01 0.59 NAT Full Decomm BLM x
33 S 01 W 03.02 0.10 NAT Full Decomm BLM x
33 S 01 W 03.03 0.15 NAT Full Decomm BLM x
33 S 01 W 08.00B 0.38 ABC Renovate BLM x
33 S 01 W 08.00C 0.69 ABC Improve BLM x
33 S 01 W 08.00C 0.61 ABC Renovate BLM x
33 S 01 W 08.00D 2.32 ABC Improve BLM x
33 S 01 W 08.00E 1.51 ABC Renovate BLM x
33 S 01 W 10.00A 1.30 ASC Renovate BLM x
33 S 01 W 10.00B 0.89 ASC Renovate BLM x
33 S 01 W 10.00C 1.41 ASC Renovate BLM x
33 S 01 W 10.00D 2.18 ABC Renovate BLM x
33 S 01 W 11.00 0.31 NAT Full Decomm BLM x x x x x
33 S 01 W 11.01 0.91 PRR Full Decomm BLM x x x x x
33 S 01 W 12.00 1.38 PRR Improve/Temp.Close BLM x
33 S 01 W 12.00 spur1 0.14 NAT Full Decomm BLM x
33 S 01 W 12.00 spur2 0.06 NAT Full Decomm BLM x
33 S 01 W 12.01 0.42 PRR Renovate/Temp.Close BLM x
33 S 01 W 12.02 0.91 PRR Full Decomm BLM x x x x x
33 S 01 W 12.03 0.95 PRR Full Decomm BLM x x x x x
33 S 01 W 14.00 0.19 NAT Renovate BLM x x x x x
33 S 01 W 14.00 0.71 NAT Full Decomm BLM x x x x x
33 S 01 W 14.00 spur1 0.17 NAT Full Decomm BLM x x x x x
33 S 01 W 14.01A 0.17 GRR Renovate BLM x
33 S 01 W 14.01B 0.79 GRR Renovate BLM x
33 S 01 W 14.02 0.58 NAT Full Decomm BLM x x x x x
33 S 01 W 15.00 0.44 NAT Full Decomm BLM x
33 S 01 W 15.01 0.55 NAT Full Decomm BLM x
NAT-Natural Surface; BST-Bituminous Surface Treatment; ASC-Aggregate Surface Coarse; PRR-Pit Run Rock; ABC-
Aggregate Base Coarse

Table O-1. Transportation Management Objectives (TMO)
Road And

Segment Number
Length
(miles)

Surface
Type

Recommended
Treatment Control

Alternative
B C D E F G



O-10

Appendix O-Roads


	Appendices
	Appendix A LSR Guidance from NFP ROD and REO Memos
	Standards and Guidelines from NFP ROD
	REO Memorandums

	Appendix B South Cascades LSRA
	LSRA Chapter 3
	LSRA Chapter 5

	Appendix C Management Recommendations from the Elk Creek WA
	Appendix D Salvage
	Stand Exam Procedures
	Table D-1. Comparison of snag and CWD levels by alternative
	Table D-2. Alternative C snag and CWD levels per unit
	Alternative D salvage
	What is the DecAID Advisor?
	How can DecAID be used?
	Table D-3. Alternative E snag and CWD levels by unit
	Table D-4. Alternative F snag and CWD levels per unit
	Alternative G snag and CWD levels
	Reserve tree selection guidelines

	Appendix E Proposed Restoration Projects
	Fishery Habitat Enhancement
	Late-Successional Forest Habitat Restoration
	Pine Habitat Restoration
	Riparian Reserve Thinning
	Oak Woodland and Meadow Restoration
	Reforestation
	Proposed Reforestation Research Project
	Fuel Management Zone
	Owl Activity Center Underburns
	Eagle Habitat Improvement
	Maintain or Create Log Piles for WIldlife Habitat
	Road Resconstruction
	Road Stream Crossing Upgrades
	Road Maintenance
	Road Decommissioning
	Seasonal Road Closures
	Pump Chance Restoration
	Rock Quarry Closure and Rehabilitation

	Appendix F Report on Fire and Post-Fire Mangement Effects
	Research Proposal
	Evaluation of the influences of salvage and salvage intensity on wildlife
	Mixed-species plantations and fire restoration in SW Oregon
	Project Schedule
	Scientist Biographies

	Appendix H Soils
	Appendix I Hydrology
	Appendix J Fisheries
	Appendix K Vegetation
	Appendix L Botany
	Appendix M Fuels
	Appendix N Wildlife
	Appendix O Roads



